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MEASURES OF MONTHLY VARIABILITY OF PRIciiS, AT WHOLESALE,
(Mean deviation as percentage of mean annual price)
A Farm producis
Corn Oats WheatCattle, Hogs,CottonPotatoes Wool
(2) (4) (6) steers light (25) (31) (56)
(crop (crop (crop (13) (16) (crop (crop
-_years)2years)2years)2 years)2 years)2
1890 8.7 10.2 4.7 2.6 5.7 7.810.4.8
1891 11.4 5.2 5.7 4.3 13.9 6.3 6.2 3.3
1892 2.7 3.6 3.2 5.3 10.2 8.9 9.7 1.4
1893 15.6 12.1 4.0 3.8 10.5 4.1 10.7 10.3
1894 11.6 3.6 9.3 9.4 6.9 8.9 10.0 6,3
1895 7.9 4.7 5.0 6.3 9.8 4.9 10.1 4.0
1896 6.8 3.9 9.1 6.0 7.5 4.5 4.4 4.8
1897 7.3 12.1 13.0 1.4 6.5 6.2 10.8 12.1
1898 3.5 7.1 4.2 2.3 4.2 5.0 20.0 1.6
1899 9.2 2.7 4.2. 7.4 7.4 14.2 13.3 8.5
1900 13.9 10.5 2.2 2.7 4.8 8.6 16.2 9.3
1901 4.1 8.4 3.2 3.6 4.9 5.4 5.7 .9
1902 7.0 6.3 2.5 7.1 7.0 12.2 11.4 4.9
1903 6.3 6.1 8.0 2.6 10.5 11.1 28.1 3.8
1904 7.7 3.1 4.7 6.0 7.2 14.3 14.0 10
1905 6.2 8.0 4.0 2.8 6.4 3.8 11.6 2.2
1906 12.5 13.0 7.6 5.4 3.7 6.8 11.6 1.1
1907 10.5 3.7 3.2 4.2 7.4 4.9 9.5 1.8
1908 6.7 6.8 12.1 6.0 10.8 8.6 18.2 2.0
1909 5.6 6.2 4.6 7.0 8.1 4.9 18.2 1.2
1910 13.7 8.8 5.4 5.3 7.0 3.9 13.9 2.8
1911 5.9 7.7 4.7 10.1 8.0 9.5 21.5 3.8
1912 13.1 7.5 2.0 8.8 7.8 3.4 4.0 2.1
1913 5.9 2.2 4.1 1.5 5.4 2.8 5.3 5.3
1914 5.0 8.4 14.7 4.7 5.4 10.8 9.3 4.3
1915 7.8 8.4 6.9 5.5 6.1 5.7 25.8 2.7
1916 27.7 14.0 18.7 6.4 5.3 13.9 28.3 5.9
1917 5.8 12.2 4.8 9.7 10.7 8.2 17.3 16.5
1918 11.8 5.1 4.3 11.1 4.7 8.0 9.3 .6
1919 11.4 13.8 9.6 5.0 13.2 7.2 35.2 9.3
1920 10.8 16.5 19.3 7.5 8.7 33.5 29.0 24.6
1921 9.2 4.0 4.5 5.8 11.2 9.0 9.2 4.4
1922 8.6 6.1 3.6 12.2 8.5 9.1 17.2 7.9
1923 16.3 7.5 4.2 5.7 7.1 7.5 14.3 4.8
1924 8.6 6.9 9.2 3.5 14.1 3.6 13.2 6.7
1925 4.3 1.9 4.5 12.4 7.9 6.7 17.4 10.3
1926 3.3 5.9 3.9
iThecommodities included in this and the following tables, except where otherwise noted, are those
for which prices have been compiled by the United States Bureau of Labor Statistics.Full descriptions
of the price quotations employed are given in Table I.The commodities have been numbered to facili-
tate cross-reference.
lEach crop year measure relates to the period beginning in the year opposite which the entry
appears.See page 41 for a statement concerning the crop years.486 APPENDIX
TABLE II (Cont.)
MEAStrRBS oi" MONThLY VARIABILITY P1UcES,
1890-1926
(Mean deviation as percentage of mean annual price)
B Minerals and mineral
YearAnthra-Bitu- Coke Petro- Pig Copper, Lead,Tin,
cite minous (239) leum, iron ingot pig pig




1890—1.4 7.5 5.4 —9.5 3.1 7.0 9.8 2.8
1891 1.5 7.9 1.7 8.4 .2 6.9 2.4 .9
1892 11.6 .0 3.4 5.0 4.5 4.4 3.3 2.3
1893 3.5 2.6 18.3 9.8 2.4 6.4 5.7 3.2
1894 6.8 7.9 12,7 3.1 1.8 3.2 3.111.4
1895 5.5 3.2 12.0 15.8 7.5 8.3 3.7 2.3
1896 6.8 8.3 .0 8.3 2.5 3.6 3.9 1.7
1897 2.2 6.0 8.2 12.1 2.5 2.6 9.7 1.5
1898 2.5 6.2 3.6 16.9 1.7 3.4 3.7 7.9
1899 4.1 1.8 17.9 12.9 19.9 5.6 3.311.4
1900 6.6 12.5 23.6 14.9 15.9 1.8 5.1 5.7
1901 3.4 4.2 4.1 5.4 1.3 1.2 .04.0
1902 6.2 46.1 20.7 6.1 10,8 2.7 .6 6.2
1903 3.3 26.5 27.6 6.2 13.6 5.9 3.64.7
1904 3.4 11.9 8.5 5.5 3.2 3.9 3.1 2.8
1905 3.4 .0 16.4 6.9 2.3 4.8 6.2 5.3
1906 2.5 3.2 11.4 1.5 11.4 7.0 3.9 5.2
1907 3..2 4.6 11.9 4.0 12.1 19.3 12.1 9.7
1908 3.3 3.0 9.6 .0 3.3 3.5 6.73.9
1909 3.3 2.1 20.4 6.0 5.1 2.4 2.6 2.8
1910 3.3 1.5 16.2 3.3 5.8 3.0 2.4 5.1
1911 2.8 1.1 5.1 .0 1.6 1.8 1.1 4.3
1912 2.2 1.8 17.8 5.3 6.8 7.6 6.0 4.5
1913 3.0 4.0 13.9 3.4 5.8 4.4 2.5 8,6
1914 2.8 2.7 6.0 20.9 1.6 7.8 2.98.0
1915 2.6 2.7 12.1 1.1 10,1 10.4 11.417,5
1916 2.0 27.7 25.6 4.8 13.2 6.4 8.3 8.6
1917 4.5 20.4 21.7 6.2 18.2 12.6 16.511.4
1918 6.2 4.9 .0 1.1 1.4 4.9 6.8 7.4
1919 2.2 6.3 14.3 4.2 8.1 12.6 9.911.2
1920 7.8 17.5 32.6 3.7 8.0 8.5 12.0 17.1
1921 1.4 8.5 22.1 22.9 13.7 3,0 4.6 7.6
1922 .3 24.7 38.1 4.7 15.7 3.1 12.3 6.0
1923 3.2 15.7 22.3 16.5 9.6 8.2 7.5 5.9
1924 1.5 4.7 12.3 14.7 5.5 3.4 7.5 6.8
1925 2.2 3.9 25.0 6.1 6.6 2.9 7.3 4.6
1926 .0 10.4 30.7 4.2 4.0 1.4 5.3 4.4APPENDIX 487
TABLEII (Conc.)
MEAS1:mzs OF MONTHLY COMMODITY AT WHOLESALE,
1890-1926
(Mean deviation as percentage of mean annual price)
CFabricatedgoods
YearMen's PrintSuitingNails, Steel SteelLeadLeather
shoes cloths wire billets rails pipe
(166) (195) (210) (269) (276) (280) (297)(441)
1890 .0 2.6 —.0 7.3 7.5 —-5.6 10.5 1.9
1891 .0 1.6 .0 4.1 1.8 .5 2.4 1.3
1892 .0 7.2 .0 2.0 2.8 .0 .6 .9
1893 .0 12.5 2.6 3.6 8.5 4.7 .0 .8
1894 .0 2.7 .0 3.4 6.3 .0 5.3 4.3
1895 .0 7.5 1.3 27.5 15.8 10.0 .010.8
1896 .0 3.5 .0 9.8 5.3 .0. 4.1 1.8
1897 .0 3.5 .0 3.7 4.9 6.7 7.8 3.5
1898 3.4 4.0 .0 4.5 2.3 1.3 4.3 1.2
1899 .0 4.3 .0 17.7 22.8 16.0 1.7 3.3
1900 .0 5.9 .0 16.9 25.5 10.8 7.8 4.9
1901 .0 7.4 4.6 2.2 6.8 3.2 5.8 4.3
1902 .0 4.4 1.3 2.9 4.2 .0 .6 1.5
'1903 .0 2.2 .0 1.8 7.2 .0 3.5 3.1
1904 .0 10.9 .5 6.1 4.9 .0 3.1 2.4
1905 1.5 13.0 2.0 .4 4.6 .0 5.6 1.7
1906 4.6 4.4 .0 1.2 3.1 .0 2.7 1.2
1907 .0 7.4 .0 1.1 2.1 .0 19.0 2.2
1908 .0 6.8 .0 2.4 5.3 .0 5.5 1.1
1909 1.2 5.7 .0 4.6 5.6 .0 2.7 1.5
1910 .8 4.8 2.9 3.8 5.6 .0 3.7 4.4
1911 .0 5.4 .5 3.5 6.0 .0 .4 .4
1912 1.4 6.5 2.9 3.2 10.5 .0 5.4 1.8
1913 .6 3.6 2.6 3.8 9.1 .0 3.0 2.1
1914 1.3 9.9 1.5 1.5 3.1 .0 1.3 1.2
1915 .2 6.4 1.7 5,4 12.4 .0 13.6 4.3
1916 5.7 14.4 6.7 6.3 10.4 8.9 7.5 8.6
1917 .0 14.5 14.5 8,6 21.4 .0 15.2 .7
1918 11.4 8.1 3.7 .0 1.0 3.1 4.8 2.5
1919 12.9 20.9 3.2 5.1 .5.9 7.2 6.1 8.9
1920 6.2 26.7 7.7 5.2 8.7 2.1 7.6 8.0
1921 1.8 14.2 2.9 4.9 14.0 3.2 6.9 3.5
1922 1.6 7.8 6.4 4.4 10.8 2.5 12.8 1.6
1923 1.8 6.8 2.5 2.8 4.6 .0 3.6 6.6
1924 .0 3.1 1.1 2.8 3.8 .0 4.8 3.0
1925 .2 3.2 2.2 2.9 2.2 .0 4.8 4.2




(Mean deviation as percentage of mean annual value)
the yields on
Standard Trade and SecuritiesService.
10railroad bonds have been used.





























































































































































































































































































2See thenote to Table 5 concerning the source of price index.
For the period prior to 1900 figures forAPPENDIX 489
TABLE IV




(Commodities arranged within each group in
column
























































































Cattle: good to choice
























































































































































































































































































Ref. Commodity 1890— 1898— 1906— 1914— 1922— 1890— 1890—







146 Salt . 6.48.34.84.02.55.53.9
131 Raisins 7.96.23.67.77.36.56.1
120 Flour: wheat, standard patents1 3.66.34.4 11.56.96.65.6




109 Coffee 7.06.16.2 12.78.48.16.7
140 Meal: corn, yellow table 7.75.15.911.110.27.86.8
139Meal: corn, finewhite 7.55.25.713.511.38.36.9
74Pork: cured, salt mess 8.06.16.99.06.27.36.9
158 Cottonseedoil 6.26.88.8 10.86.27.97.1
149 Sugar: raw 8.55.16.8 12.49.28.37.1
117 Flour:rye 8.44.35.8 12.2 14.18.47.3
76 Pork: cured, short clear sides 8.36.27.38.210.17.87.7
75 Pork: cured, rough sides 8.56.47.58.210.17.97.8
129 Currants 13.411.14.5 11.83.59.58.8
115 Mackerel 8.8 10.18.29.27.68.98.8
130Prunes 11.65.7 10.48.37.98.99.0
99 Cheese 11.210.67.47.97.59.19.4
90 Butter: creamery firsts, N. Y. 10.89.79.18.68.89.59.7
71 Mutton 9.2 10.110.4 11.98.6 10.29.7
89 Butter: creamery extra, N.Y. 13.6 10.99.68.99.510.6 11.1
95 Butter: creamery extra, St. Louis 13.7 11.09.69.09.7 10.7 11.2
128 Apples 16.710.39.8 11.46.4 11.4 11.4
Cloths and clothing
213 Underwear: shirts and drawers .0.0 02.3 .5.6.1
214 Underwear: union suits3 .0.0 09.41.62.1.2
174 Men'sshoes: vici kid .0.61 05.3 .51.6 .5
223Linenshoethread .7 .3 03.52.01.2.6
166 Men's shoes: black calf .0.6114.9.91.6.6
199Cotton thread .3 .0 166.42.32.1.9
218Poplarcloth .61.6 .65.11.21.91.0
177 Women'sshoes .61.31.67.0 .32.41.0
210Suiting: Middlesex .31.11.15.23.02.11.2
219Siciliancloth .21.52.65.71.62.41.4
184Flannel: unbleached .03.11.9 10.22.23.61.8
173Men'sshoes: chocolate elk 1.41.83.13.8 .72.31.9
216 Frenchserge 2.22.02.16.01.22.92.0
183 flannel: colored .03.62.48.92.33.62.0
206 Flannels: white 2.92.11.03.52.52.42.1
193 Muslin: Wamsutta 1.33.03.57.41.23.52.4
215 Broadcloth3 3.33.01.15.82.83.2
217 Stormserge 2.93.02.18.62.13.9
192 Muslin: RoughRider 1.51.73.8 11.65.34.72.i
186 Ginghams: Lancaster 3.22.03.95.72.03.5
185 Ginghams: Amoskeag 2.12.74.47.52.54.0S.C
181Driflings: Pepperell 3.43.61.19.15.44.43..iAPPENDIX 491
TABLE IV (Cont.)
(1) (2) (3)(4)(5)(6)(7)(8 (9)
Ref. Commodity 1890— 1898- 1906— 1914— 1922— 1890— 1890—






Cloths and clothing (cont.)
196 Sheetings: 4-4 Indian Head 2.72.62.89. 15.94.53.1
179 Calico 2.52.84,9 11.42.45.13.2
180 Denims 1.84.03.47.04.44.13.3
221 Worsted yarns: 2-40's 4.63.41.69.13.84.63.3
182Drillings: Mass.D 3.63.22.7 11.94.75.33.4
197 Sheetings: 4-4 Pepperell R 3.34.23.111.04.45.33.6
191Muslin: Lonsdale 3.44.54.59.72.95.24.0
198 Sheetings: 4-4 Ware Shoals4 4.33.04. 113.54.86.14.0
190 Muslin: Fruit of the Loom 3.54.35.09.12.75.24.0
220 Worsted yarns: 2-32's 4.43.83.88.05.05.04.1
228 Silk: raw, Japanese, extra-extra 5. 14.43.8 12.36.56.44. 7
203 Cotton yarns: carded, cones 22/15 3.85.64.4 12.75.36.74.8
226 Silk: raw, Japanese, Kansai, No. 1 5.54.84.4 14.17.37.25.2
202 Cottonyarns:carded,coneslo/15 4.36.15.113.75.97.45.4
195 Print cloths 5.16.55.6 14.45.27.65.7
Fueland lighting
244 Matches .4.9.01.21.9.8.7
232 Anthracite coal:broken 1.11.9 .33.71.71.81.2
249Petroleum: refined 1500 fire test6 2. 73.32.0 4. 13.23.0 2. 7
234Anthracite coal: egg 4.14.03.03.91.73.53.4
235Anthracite coal: stove 4.94.12.93.9 1.83.73.6
233 Anthracite coal: chestnut 4.94.13.03.7 1.83.73.7
248Petroleum: refined for export 3. 75.9 1.85.3 3. 14.0 3. 7
236Bituminous coal: Kanawha 5.75.42.19.49.26.05.0
238Bituminous coal: Pocahontas 2.39.92.19.110.16.45.6
247Petroleum: crude 9.09.42.98.110.57.77.6
237Bituminouscoal: New River 5.4 13.72.711.412.28.78.0
239 Coke 7.715.313.316.8 24.4 14.5 13.9
Metalsand metal products
287Trowels .0 .0 .04.2 .11.0 .0
272 Saws: crosscut .0 .0 .03.5 .9 .9 .1
273 Saws: hand .0 .0 .04.3 .91.1 .1
271 Planes .3 .51.43.6 .01.3 .6
255 Hammers .21.0 .03.03.21.3 .8
274 Shovels .31.0 .44.02.91.6 .9
250 Augers 1.41.71.1 .5.2.02.1 1.2
254 Files 1.1 1.7 .44.32.01.91.2
252 Chisels .72.32.53.7 .02.11.6
251 Butts 2.61.5 .93.72.92.31.9
280 Steel rails 3.43.9 .03.1 .62.42.2
288 Vises 2.03.21.45.63,23.12.4
258 Locks 1.43.2 1.86.04.03.22.4




294 Copper: sheet 5.32.25.27.13.64.84.1
291 Woodscrews 5.84.11.58.17.85.24.4492 APPENDIX
TABLE IV (Cont.)
(1) (2) (3)(4)(5)(6)(7)(8)(9)
Ref. Commodity 1890—1898—1906— 1914— 1922— 1890— 1890—






Metal.c and metal products (cont.)
295Copper:wire 4.64.15.47.73.75.24.5
297Lead:pipe 3.84.15.37.96.55.44.7
289 Wire: fence 5.26.03.54.93.54.84.7
266Bariron:from store, Phila. 4. 16.64.09.64.85.94.9
293 Copper:ingot 5.3 3. 76.18.34.45. 74.9
296 Lead: pig 5.23.24.79.18.75.95.0
300 Tin: pig 3.36.05.5 11.15.86.45.1
269 Nails:wire 7.76.63.04.63.25.25.4
267 Bar iron: from mill, Pittsburgh 4. 18.35.8 12.24.37.25.8
302 Zinc: slab 4.56.46.012.28.17.36.0
259 Pigiron: basic 3.18.6 6.5
276Steelbillets 6.69.85.99.65,47,77.2
261 Pig iron:foundry No. 2, Northern 4.9 10.26.78.59.07.77.5
260 Pig iron: Bessemer 6.710.85.58.28.57.97.8
263 Pig iron: foundry No. 2, Southern 6.211.16.87.68.38.08.1
Building materials
308Maple: N.Y. .02.02.15.32,52.41.5
353 Zinc: oxideof 2.21.3 .94.93.72.41.8
319 Poplar: N.Y. .73.11.65.31.62.61.8
312Oak: white quartered, N. Y. 1.34.2 .66.6 .72.91.8
323Shingles: cypress .21 .83.54.52.52.5.0
310 Oak: white plain, N. Y. .62.72.96.01.92.92.0
313 Pine: white boards 1.43.21.33.73.12.52.1
334 Lead: carbonate of 1.92.71.84.62.72.72.2
317Pine:yellow siding 2.03.72.28.94.44.22.8
321 Spruce 3.14.22.84.73.63.73.4
349 Putty 1.310.0 .23.81.33.53.4







350Rosin 6.75.98.8 15.0 11.79.47.8
352Tar2 9.97.78.210.15.28.68.2
353 Turpentine: spirits of 5.17.8 11.7 14.6 12.9 10.18.9
Chemicalsand drugs
363Alum 2.4 .5 .010.1 .73.0 .9
393 Alcohol: grain 2.21.2.84.5.32.01.3
360Acid: sulphuric 5.23.0.512.12.84.92.9
357Acid: muriatic 5.93.2 .210.42.74.73.0
381 Sulphur 6.32.8 .87.81.74.13.1
377 Soda: bicarbonate of 6. 13.8 1. 17.22.74.33.5
396 Glycerine 2.82.76.1 13.16.26.24.2
382 Tallow 5.15.34.4 10.97.06.55.2
362 Alcohol: wood 6.54.81.6 10.4 12.86.65.5APPENDIX 493
TABLE IV (Conc.)
(1) (2) (3)(4)(5)(6)(7)(8)(9)
Ref. Commodity 1890— 1898— 1906— 1914— 1922— 1890— 1890








397Opium 8.14.6 11.2 15.77.09.67.8
Houee-furnishings
428Plates 1.1 .4 .13.8 .01.7 .5
429 Teacupsandsaucers 1.2 .3 .25.9 .01.7 .5
419 Carpets: Wilton .4 .41.16.31.82.0 .8
418 Carpets: Brussels .9 .3 1.06.4 1 .8 2. 1 .9
426 Pitchers .0 .03.01.2 .91.71.0
414 Kitchentables .0 .61.25.53.72.01.0
406Bedroomsets .0 .61.47.93.32.61.0
425 Nappies .0 .01.94.23.91.81.1
405 Bedroomchairs .01.71.25.62.12.11.1
427 Tumblers .0 .32.64.92.62.01.2
412 Kitchenchairs .01.81.85.91.82.31.3
424 Sheeting: 10-4Wamsutta 1.61.53.46.6 .63.01.9
417 Carpets: Axininster 1.72.51.26.13.22.92.0
430 Tickings: Amoskeag 2.23.93.79.13.74.63.1
423Sheeting: 10-4 Pepperell 4.64.24.28.14.15.24.3
Miscellaneous
457Tobacco: smoking .01.2 .22.1.7.8.5
456Tobacco: plus 1.82.0 .22.8 .01.51.2
444Paper:wrapping,Manila 1.24.41.28.35.33.92.7
440Leather:soleoak 4.52.21.85.61.93.42.7
441Leather: sole oak, scoured backs 3.22.81.84.73.93.22.8
438Leather: harness oak 4.13.31.75.22.53.53.0
436Leather: calf .5.31.72.211.42.74.93.0




448Jute 8.15.08.8 10.2 14.08.78.2
451Rubber .5.33.910.9 iOi17.78.78.3
'Pricesfor 1918 missing (no
tPrices for 1925mIssing.
3Prices for 1919 missing (no quotations).
4Prices for 1901 missing (no sales during year).
5Prices for 1890. 1891. 1892 missing (records destroyed).
6Prices for 1924, 1925 missing.494 APPENDIX
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
Ref. 1890—1898—1905—1913—1921—1890—1890—
No. Commodity 91 to 99 to 06 to 14 to 22 to .91to 91 to
1897—1904—1912—1920—1924—1924—1924—





1Barley 5.9 4.5 8.3 10.5 5.3 7.1 6.2
2 Con 9.0 7.4 9.3 10.8 10.7 9.3 8.9
4 Oats 6.9 6.3 7.7 10.1 6.1 7.6 6.9
5 Rye 8.1 5.3 5.5 10.7 9.4 7.7 6.8
6 Wheat 6.8 4.2 5.5 10.3 5.4 6.6 5.5
22 Beans 7.3 6.7 5.4 9.1 10.9 7.6 7.1
25 Cotton 6.5 10.1 5.7 11.3 7.3 8.2 7.3
31 Eggs 22.6 22.2 23.1 21.9 24.9 22.7 23.0
31 Flaxseed 6.5 8.8 6.4 10.7 8.3 8.1 7.3
37 Hay 5.8 5.2 8.0 10.9 4.4 7.2 6.1
41Hops 14.3 11.6 17.0 26.1 12.5 16.8 14.1
49 Onions 22.1 24.5 23.9 29.0 30.0 25.5 24.4
51 Potatoes 9.0 15.5 13.6 20.0 13.5 14.4 12.7
53 Rice 4.1 3.3 3.1 9.2 6.2 5.1 3.9
117 Flour: rye 8.9 5.1 4.3 11.2 8.3 7.5 6.3
119 Flour: wheat, winter
straights 6.0 4.3 6.3 10.1 5.1 6.6 5.5
120 Flour: wheat, standard
patents 4.5 3.4 4.8 9.9 5.2 5.7 1.4
128Apples 15.8 9.1 13.615.412.5 13.312.9
158Cottonseednil 8.4 7.7 10.1 10.8 8.0 9.1 8.6APPENDIX 495
TABLE VI
OP MONTHLY VARIABILITY OF THE PRIcES OF FARM PRODUCTS AND
FOODS, AT WHOLESALE
Averages for the Period 1890-1925 (excluding
(Commodities arranged within each group in order of magnitude of the measures of price
variability)
(1) (2) (3)





56Wool: fine clothing 4.4
59Wool: medium 4.9
14Cattle: good to choice 5.0
6 Wheat 5.5 (6.8)






























120Flour:wheat,standard patents 4.4 (6.2)
64Beef: fresh 5.0

















140Meal: corn, yellow table 6.8
139Meal: corn, fine white 6.8
74Pork: cured, salt mess 6.9
149Sugar: raw 7.1
76Pork: cured, short clear sides 7. 7






90Butter: creamery firsts, N. Y. 9. 7
71Mutton 9.7
89Butter: creamery extra, N. Y. 11. 1
93Butter: creamery extra, St. Louis 11.2
128Apples 12.9(11.4)
lWhere but one measure is given for a single commodity it relates to variability within the calendar
year.Where two are given the first is based upon crop year prices, the second (in parenthesis) upon cal-
endar year prices.The ranking is based upon the crop year measures in such cases.
This table supplements Table IV.It seems proper to present farm products and foods in another rank-
ing, in which the disturbing effects of crop changes shall have been to some extent eliminated.
2Prices for 1925 missing.APPENDIX 497
TABLE VII
PRICES,
(Commodities arranged within each group in order of magnitude of the measures in
column 3.)



























































































































































































lWhere but one measure Is given for a single commodity, it relates to calendar year varlabflity.Where
two are given, the first is based upon crop year prices, the second (In parenthesis) upon calendar year
prices.The ranking Is based upon the crop year measures In such cases.498 APPENDIX
TABLE WI (Cont)
(1) (2) (3) (4)
Ref. MeasureMeasure





114 Herring 10.3 11.4
117 Flour:rye 10.3(12.4)17.2(16.4)
69Hams 10.4 11.7
146 Salt 10.4 11.0
141Molasses 10.5 12.7
120 Flour: wheat standard patents 11.2 (9.2)15.5 (12.3)
139 Meal: corn,white 12.1 17.1
119 Flour: wheat, winterstraights 12.7 (13.1) 16.7 (15.0)
140 Meal: corn, yellow table 13.0 16.9
145 Pepper 13.4 14.8
130 Prunes 13.7 19.7
68 Beef:salt 14.2 14.8
138 Lard 15.4 17.3
76 Pork: cured, short clearsides 15.4 16.9
75 Pork: cured,roughsides 15.8 16.9
115 Mackerel 15.9 17.0
131Raisins 15.9 19.9
74Pork: cured, salt mess 16.1 17.2
158Cottonseed oil 16.1 (17.7) 19.2 (20.4)
109Coffee 17.3 20.5
129 Currants 20.0 20.3
128 Apples 22.4 (22.2) 22.5(26.5)
Clothsand clothing
223Linenshoe thread 1.1 6.1
166Men's shoes: black calf S 1.6 6.3
213Underwear: shirts and drawers 2.2 5.3
214 Underwear: union suits 2.6 10.7
199Cotton thread 2.6 8.7
218 Poplar cloth 2.6 8. 1
174 Men's shoes: vici kid 2.8 6.8
219 Sicilian cloth 2.8 8.2
177 Women's shoes 3.9 8. 1
210 Suitings: Middlesex 4.7 9. 1
173 Men's shoes: chocolate elk 4.7 6. 7
206 Flannels: white 5.0 7.6
215Broadcloth 5.2 9.0
193Muslin:Wamsutta 5.2 11.4
187 Men's hosiery 5.4 9.5
189 Women's hosiery 5.5 9.4
192 Muslin: Rough Rider 5.7 11.7
197Sheetings: 4-4 Pepperell R 5.9 12.0
191Muslin: Lonsdale 6.0 12.0
217 Storm serge 6. 1 10.8
186 Ginghams: Lancaster 6.2 11.6
196Sheetings: 4-4Indian Head 6.4 13.2
181Drillings: Pepperell 6.6 13.0
179 Calico 6.7 12.1
198 Sheetings: 4-4 Ware Shoals 7.0 14.6
190Muslin:Fruit ofthe Loom 7.0 13.0














Cloths and clothing (Cont).
221 Worsted yarns: 2-40's 7. 1 11.8
182Drillings: Mass. D. 7,2 13.8
184 Flannel: unbleached 7.2 15.4
185 Ginghams: Amoskeag 7,4 11 .8
216 French serge 7.8 11.6
183 Flannel: colored 8. 3 17. 1
220 Worsted yarns: 2-32's 8.6 13.8
203 Cotton yarns: carded, cones 22/1 8.7 14.9
202 Cotton yarns: carded, cones 10/1 9.9 16.2
226 Silk: raw, Japanese Ransai No. 1 10.4 13.3
228 Silk: raw, Japanese extra-extra ii .5 14. 6
195 Print cloths 117 17.9
Fuel and
224 Matches 2.2 4.0
232 Anthracite coal: broken 3.0 5.1
235 Anthracite coal: stove 4.9 5.8
234 Anthracite coal: egg 5.3 5. 7
233 Anthracite coal: chestnut 5.4 5.5
236 Bituminous coal: Kanawha 7.2 12.3
238 Bituminous coal: Pocahontas 7.4 10.5
249 Petroleum: refined 1500 lire test 10.0 10.5
248 Petroleum: refined for export 10.2• 12.6
237 Bituminous coal: New River 10.5 13.7
247 Petroleum: crude 19.4 20.8
239 Coke 21.2 36.3
Metois and metal product s
287 Trowels .2 4.0
272 Saws: crosscut 1.0 5.2
273 Saws: hand 1.0 4.6
255 hammers 2.5 6.6
274 Shovels 2.8 5.9
254 Files 3.1 6.0
271 Planes 3.5 8.0
251 Butts 5:9 11.9
298 Quicksilver 6.1 13.4
299 Silver 6.6 9.4
297 Lead: pipe 7.0 12.5
288 Vises 7.1 10.6
296 Lead: pig 7.3 14.1
280 Steel rails 7.8 9.7
252 Chisels 9.0 10.2
250 Augers 9.1 12.8
301 Zinc: sheet 9.2 14.7
289 Wire: fence 9.7 11.4
2.58 Locks 10.0 13.1
253 Doorknobs 10.3 12.0
266 Bar iron: from store, Phila. 10.8 16.0
294 Copper: sheet 11.7 13.3
302 Zinc: slab 11.9 17.8
295 Copper: wire 12.0 14.8APPENDIX
TABLE VII (Cont.)
(1) (2) (3) (4)
Ref. MeasureMeasure





300 Tin: pig 12.9 16.2
267 Bar iron: from mill, Pittsburgh 13.3 19.3
293 Copper: ingot 13.3 13.2
259 Pig iron: basic 13.3. 19.3
269 Nails: wire 13.8 15.3
260 Pig iron: Bessemer 13.5 19.8
276 Steel billets 13.6 21.3
261Pig iron: foundry No. 2 Northern 16.2 20.3
263 Pig iron: foundry No. 2 Southern 16.8 20.7
291 Wood screws 17.8 20.3
Building male'ri&s
308 Maple, N.Y. 3.0 9.9
355 Zinc: oxide of 4.1 6.5
312 Oak: white, quartered, N. Y. 4.3 9.9
310 Oak: white, plain, N. Y. 4.6 9.9
354 Lead: carbonate of 5. 1 7.5
338 Lime 3.4 8.4
319 Poplar: N.Y. 5.8 10.3
317 Pine: yellow siding 5.8 11.9
313 Pine: white boards 9.6
324 Shingles: red cedar 6.6 11.6
323Shingles: cypress 7.0 9.9
349 Putty 7.3 8.3
321 Spruce 7.3 9.6
335 Doors 10.0 13.6
327 Brick 10.3 13.9
352 Tar ,. 106 13.6
343 Glass: plate, 5-10 sq. ft. 12.5 14.9
345 Glass: window, B 13.0 14.8
353 Turpentine: spirits of 13.5 19.6
344 Glass: window, A 13.6 14.6
342Glass: plate, 3-5 sq. ft. 13.8 17.5
350 Rosin 15.1 18.3
348 Linseed oil 16.9 19.0
Chemicals and drugs
363 Alum 2.1 6.9
393 Alcohol: grain 2.3. 5.2
360 Acid: sulphuric 7.0 10.8
381 Sulphur 7.5 10.3
357 Acid: muratic 9.0 14.0
377 Soda: bicarbonate of 9.9 12.0
3ó2 Alcohol: wood 11,2 1.9.8
382 Tallow 11.5 14.5
396 Glycerine 11.6 16.1
400 Quinine 13.1 16.6
397 Opium 16.4 21.7
House-furnishings
429 Teacupsandsaucers 2.3 7.3
420 Carvers 2.4 6.6
428 Plates 2.3 7.0APPENDIX 501
TABLE VII(Conc.)
(1) (2) (3) (4)
Ref. MeasureMeasure





419 Carpets: Wilton 2.8 6. 7
431 Tubs 3.1 11.2
418 Carpets: Brussels 3. 1 7 .8
414 Kitchen: tables 3.4 9.2
425 Nappies 3.5 8.0
417 Carpets: Axminster 4.9 8.4
415Blankets: cotton .5.2 11.9
426 Pitchers 5.2 8.6
416 Blankets: woolen 5.3 9. 1
421 Knives and forks 5.9 8.6
412 Kitchen: chairs 6.0 10.9
424 Sheeting: 10-4 Wamsutta 6.0 10.6
406 Bedroom: sets 6.3 11.2
422 Pails 6.3 11.9
427 Tumblers 6.7 11.4
430 Tickings: Amoskeag 6.9 14.9
423 Sheeting: 104 Pepperell 7.1 11.2
405 Bedroom: chairs 7.4 10.4
Miscellaneous
457 Tobacco: smoking 1.7 4.0
456Tobacco: plug 3.0 6.2
444 Paper: wrapping, Manila 3.3 8.3
441 Leather: sole oak, scoured backs 5 0 7.8
436 Leather: calf 5.8 10.6
438 Leather: harness oak 5.9 7.6
440 Leather: sole oak 5,9 7.9
433 Cottonseed meal 7. 1 9. 7
443 Paper: newsprint 8.3 10.9
455 Starch: laundry 8.7 10.8
448Jute 15.3 17.5
450Rope 15.3 16.4
451 Rubber 15.9 16.6502 APPENDIX
TABLE VIII
MEASURES OF PRICE VARIABILITY
Indexes of Frequency of Change in Monthly Commodity Prices, at Wholesale,
1890-1925, by Periods
(Commodities arranged within each group in order of magnitude of the measures in
column 9.)
(1) (2) (3)(4)(5)(6)(7)(8)(9)








53 Rice 31 41 .36 70 .79 .48 .42
59Wool: medium 56 57.41 64.73.57.51
56Wool: fine clothing 55 56.38 62.85.57.55
44 Hops 94 68.75 78.73.78.78
47 Milk 77 92.87 87.62.83.82
49 Onions 9.1 95.85 961 .00.93.92
42 Hides 891 00.88 92.96.93.93
22Beans 93 92.93 97 1.00 .94 .93
37 Hay 98 96 1.001 00 1,00 .99 .98
25 Cotton 98 98 1.00100 1.00 .99 .99
34 Flaxseed 1 00 98 .991 00 1.00 .99 .99
1Barley 981 001.00 99 1.00 .99 .99
5 Rye 981 00 1.001 00 1.00 .99 .99
13Cattle: choice to prime 981 001 .00 991 .00 .99 .99
14 Cattle: good to choice 99 99 1.001 001 .00 .99 .99
51Potatoes 1 00 991.00 991.00 .991.00
2Corn 1 001 00 .99 98 1.00 .991.00
4 Oats 1 001 00 .991 001.00 1.00 1.00
31 Eggs 1 0099 1.00 100 1.00 1.001.00
6 Wheat 1 001 00 1.00 911.00 .981.00
15 Hogs: heavy 1 001 00 1.001 001.00 1.00 1.00
16 Hogs: light 1 001 001.001 001.00 1.001.00
17 Sheep: ewes 1 001 001 .001 001 .001 .001 .00
19 Sheep: wethers 1 001 001 .001 001.001 .001.00
Foods
104 Bread: Cincinnati 04.0302 .14.02.05.03
106Bread: N. Y. 02 .03 02 .48 .10 13 .03
111Crackers:oyster 06.08 02.21'.02.08.05
112 Crackers: soda 08.1302.21.02.10.07
148Starch: corn 07 .14 05 .22 .02 .11 .08
161 Vinegar 05 .09 13 .41 .21 .18 .11
152 Tea 23 .26 10 .26 .17 .21 .19
116 Salmon 19 .28 15 .68 .56 .35 .26
141 Molasses 33 .34 11 .23 .27 .25 .26
113 Cod 48.31 20 .41 .44 .36 .35
114 Herring 60 .41 26 .4.4 .07 .40 .39
146 Salt 36 .52 45 .24 .14 .36 .40
131 Raisins 75 .60 27 .43 .44 .51 .53
115 Mackerel 73 .57 55 .53 .44 .57 .58
130 75 .61 66.79 .98 .73 .71APPENDIX 503
TABLE VIII (Cont.)
(1) (2) (3)(4) (5)(6)(7)(8)(9)
Ref. 1890— 1898—1906— 1914— 1922—1890— 1890—







150Sugar: granulated .76 61.67.731.00.73.72
129 Currants .90 84.52.62.67.72.74
68 Beef: salt .87 81.68.54.62.71.76
149 Sugar: raw .69 79.74.701.00.76.78
139 Meal: corn, finewhite .94 78.57.84.98.80.79
140 Meal: corn, yellow table .97 78.60.83.94.81.81
128 Apples .87 79.84.84.87.84.84
145 Pepper .85 87.81.97.87.88.85
117 Flour: rye .87 88.77.89.98.87.86
138 Cottonseed oil .81 96.98 1.00 1.00.94.93
109 Coffee .97 88.92.95.98.93.93
64Beef: fresh .96 98.93.99.98.96.96
69 Hams .94 98.98.98.98.97.97
75 Pork: cured, rough sides .99 98.981 .00.89.98.97
99Cheese .99 95.971.00 1.00.98.97
71Mutton .9797 1.00 1.00.98.98.98
119Flour: wheat,winter straights .99 97.99.95.98.97.98
74Pork: cured, salt mess .9999.99.97.98.98.99
138Lard .9999.98 1.00 1.00.99.99
89 Butter: creamery extra, N. Y. .9999 1.00 1.00.98.99.99
95 Butter: creamery extra, St. Louis 1.00 971. .00.99 1.00.99.99
76 Pork: cured, short clear sides 1.001 00.99 1.00.98.99.99
90 Butter: creamery firsts, N. Y. .981 00 1.001 .00 1.00.99 S•99
120Flour: wheat, standard patents 1 .0098 1.00 1.00 1.00.99.99
Cloths andclothing
213 Underwear: shirts and drawers .02.01.01.10.06.04.02
199 Cotton thread .02.01.03 17.04.05.02
214 Underwear: union suits .03.04.01.17.04.06.03
223 Linenshoe thread .02 .00.21.06.07.03
218Poplar cloth .04.08.04.21.06.09.06
174 Men's shoes: vici kid .02.07.10.36.04.13
166 Men's shoes:black calf .00.04.10.36.23.14.07
219 Sicilian cloth .03.07.09.30.12.12.07
210 Suiting: Middlesex .04.10.08.36.19.15.09
215 Broadcloth .03.09.12.35.19.14.10
216French serge .08.10.11.32.14.15.11
206 Flannels: white .10.14.09.18.14.13.12
177 Women's shoes .08 . 11.21.48.. 10.21 . 13
217Storm serge .11.22.08.35.09.18.13
193 Muslin: Wamsutta .09.14.14.41.17.19.13
186 Ginghams: Lancaster .15.11.21.41.11.20.13
179 Calico .09.08.21.40.35.21.16
185Ginghams: Amoskeag .16.20.16.27.12.19.16
184 Flannel: unbleached .05.25.19.41.32.24.18
183 Flannel: colored .05.28.20.44.32.25.20
173 Men's shoes: chocolate elk .29.17.36.36.19.29.26
196 Sheetings: 4-4Indian Head .26.28.27.45.37.32.29504 APPENDIX
TABLE VIII (Cont.)
(1) (2) (3)(4)(5)(6)(7)(8)(9)
Ref. 1890—1898— 1906— 1914— 1922— 1890— 1890—







181Drilhings: Pepperell .34.24. 18.59.67.37 37






221 Worsted yarns: 2-40's .29.49.31.74.71.49.41
198 Sheetings: 44 Ware Shoals .94.61.53.80.96.75.74
202 Cotton yarns: carded, cones 10/1 .66.72.71.91.98.78.74
203 Cotton yarns: carded, cones 22/1 .80.68.79.88.98.81.79
228 Silk: raw, Japanese extra-extra .69 .78.85.85.98.82.81




244 Matches .03.01.00 05.02.02.01
237Bituminous coal:New River .17.31.41 33.44.32.32
249Petroleum: refined, 150° fire test .37.22 .10 29.87.31.32
238Bituminous coal: Pocahontas .21.28.4826.62.34.37
236Bituminouscoal: Kanawha .71.37.25 27.37.38.41
248 Petroleum: refined, for export .64.68.27 56.48.53.52
247 Petroleum: crude .97.41.2446.73.54.56
239Coke .38.60.92 72.98.69.68
232 Anthracitecoal: broken .96.98.58 93.72.85.82
235 Anthracitecoal:stove .96.93.88 94.88.92.92
234Anthracite coal: egg .99.90.8493 1,00.92.92
233Anthracite coal: chestnut .95.93.89 95.98.93.93
Metals and metal products
272 Saws: crosscut .00.00.01.10.02.03.01
287Trowels .00.00.01.04.02.01.01
273 Saws: hand .01.00.01.12.02.03.01











291 Wood screws .11.52.08.30.35.27.26
294 Copper: sheet .35.14.29.67.87.44.35
297 Lead: pipe .21.38.47.72.85.49.43
301Zinc: sheet .24.34.48.48.85.44.43APPENDIX 505
TABLE VIII (Cont,)
(1.) (2) (3)(4)(5) (6) (7) (8)(9)
S 1890—1898— 1906— 1914— 1922— 1890— 1890






Metalsand meEat products (cont.) ——
269Nails: wire 75 37 28 52 .46 .48 .46
267Bar iron: from mill, Pitts. 3943 62 59 .39 .50 .47
266Bar iron: from store, Phila. 61 50 31 59.54.51.48
289 Wire fence 69 52 32 54 .46 .51 .50
298 Quicksilver 66 50 50 72 .94 .63 .61
295Copper:wire 68 .67 52 72 .81 .66 .64
263 Pig iron: foundry No. 2 Southern 64.81 69 70 .85 .73 .73
259 Pig iron: basic 61 .84 79 68 .92 .75 .77
296 Lead: pig 98 .58 78 86 .94 .82 .80
276 Steel billets 99 .82 .68 69 .69.78 .81
261Pig iron: foundry No. 2 Northern 75 .87 .83 70 .92 .80 .83
260 Pig iron:Bessemer 98 .92 .78 63 .87 .83 .89
293 Copper: ingot 90 .82 .94 84 .94 .88 .89
302 Zinc: slab 96 .93 .96 99 1.00 .96 .95
300 Tin: pig 98 .99 .96 951.00 .97 .98
299 Silver 1 00 1.00 1.00 97 .98 .99 .99
Buildingniaterials
349 Putty .04.11.02.11 04.07.06
308Maple: N.Y. .00 .16 .09 .23 19 .13 .10
355 Zinc: oxideof .14 .08 .05 .18 23 .12 .11
312 Oak: white quartred, N.Y. .09 .23 .12 .24 14 .17 .15
313 Pine: whiteboards .08 .14 .15 .29 29 .18 .15
323 Shingles: cypress .07 .08 .37 .32 12 .20 .17
310 Oak: whiteplain,N. Y. .06 .20 .31 .36 27 .23 .20
319 Poplar: N.Y. .07 .24 .25 .37 27 .24 .20
317 Pine: yellow siding .11 .12 .10 .36 83 .25 .22
354 Lead: carbonate of .25 .22 .19 .36 54 .29 .26
321 Spruce .25 .18 .14 .33 83 .29 .28
315 Glass: window,B .29 .38 .25 .17 17 .26 .29
344 Glass: window, A .29 .39 .25 .15 17 .26 .29
335 Doors .35 .28 .27 .42 35 .33 .30
324 Shingles: red cedar .09.09.71.81 94.48 .39
338Lime .48.37 .10 .39 98 .41 .41
352Tar .80.61.41.61 11.58.57
327 Brick .45 .60 .77 .70 62 .63 .61
348Linseed oil .51.64.72.961 00.74.68
350 Rosin .84 .80 .97 .95 98.90.89
353 Turpentine: spirits of .94.98.98 1.001 00.98.97
Chemicals and drugs
357 Acid: muriatic 18.05.02.37 14 15.09
363 Alum 29.05.00.38 10 17.11
377 Soda: bicarbonate of 19.12.02.39 14 18.12
360 Acid: sulphuric 18 .12 .04 .27 25 16 .13
362 Alcohol 17 .10 .09 .46 39 23 .16
400 Quinine 29 .59 .20 06 30 .32
393Alcohol:grain 54.47 .28 .43 21 40.40
396 Glycerine 22 .29 .70 .84 62 53 .43506 APPENDIX
TABLE VIII (Conc.)
(1) (2) (3)(4)(5)(6)(7)(8)(9)








381Sulphur .80 74.05 17 14 41.47
397Opium .90 88.86 6525 76
382 Tallow .99 97 .94 93 94 95 .96
House-furnishings
425Nappies 01 01 .06 .17 06 06 .03
414 Kitchen tables 02 02 .05 .22 14 08 .05
428 Plates 03 07 .05 .13 04 07 .05
426 Pitchers 01 03 .08 .17 12 08 .05
429 Teacups and saucers 03 07 .06 .13 04 07 .05
405 Bedroom chairs 03 07 .06 .22 08 09 .06
412 Kitchen chairs 02 09 .05 .25 10 10 .06
418 Carpets: Brussels 05 04 .07 .30 14 12 .07
419 Carpets: Wilton 04 05 .07 .28 17 12 .07
427 Tumblers 05 08 .07 .19 14 10 .08
406 Bedroom sets .03 05 .09 .31 25 14 .09
424 Sheeting: 10-4 Wamsutta .07 06 .14 .34 09 15 .09
417Carpets: Axminster .09 11.06.27 17 14.10
430 Tickings: Amoskeag .1930.24.43 21 28.24
423 Sheeting: 10-4 Pepperell .34 26.23.5056 35.31
Miscellaneous
457 Tobacco: smoking 0004.03 06.02.03.02
456 Tobacco: plug 18 10.0206.02.08.09
444 Paper: wrapping, Manila .14.19.07 35.39.21.17
Starch:laundry .23.22.27 31.06.23.21
436Leather: calf .32.14.27 54.31.32.25
438Leather: harnessoak .24 .28 .24 47 .37 .31 .27
440Leather:sole oak .45 .24 .19 48 .14 .32 .27
443Paper:newsprint .27 .45 .33 42 .29 .36 .34
441Leather:sole oak, scoured backs .37 .56 .43 44 .54 .46.46
450 Rope .46 .62 .37 41 .39 .46 .47
448 Jute .48 .45 .80 75 .79 .64 .61
433 Cottonseed meal .69 .61 .76 77 .83 .72 .71
451 Rubber .93 .95 .95 87 .98 .93 .95APPENDIX 507
TABLE IX
AVERAGE ANNUAL RATES OF CHANGE IN PRICES AND PURCHASING POWER OF COM-
MODITIES, AT WHOLESALE, 1896-1913
(Commodities arranged within each group in order of magnitude of measures of change)
(1) (2) (3) (4)
Ref. Average Average
No. Commodity annual rate annual rate
of changeof change






53 Rice —.15 —2.4
49 Onions .01 —2,3
39 Wool: medium .9 —1.4
17Sheep: ewes 1.2 —1.1
56 Wool: fIne clothing 1.6 —.8
19 Sheep: wethers 1.6 —.7
47 Milk 2.4 .03
6Wheat 2.6 .2
13Cattle: choice to prime 3.1 :8
14Cattle: good to choice 3.2 .8
42 Hides 3.4 1.0
34Flaxseed 3.6 1.2
22 Beans 39 1.5
25 Cotton 3.9 1.5




4 Oats 4.4 2.0
16 Hogs: light 4.5 2.1
15Hogs: heavy 4.6 2.2
2 Corn 4.9 2.5




115 Mackerel —.4 —2.6
112Crackers: soda —.2 —2.5
150 Sugar: granulated .1 —2.2
149 Sugar: raw .2 —2.1
145Pepper .4 —1.9
131Raisins .4 —1.9
104 Bread: Cincinnati .6 —1.7
141Molasses 1.4—.9
119 Flour: wheat, winter straights 1.4 —.9
148 Starch: corn 1.6 —.8
120 Flour: wheat, standard patents 1.8 —.5
146Salt 1.9—.4
128 Apples 1.9 —.4
71Mutton: dressed 2. 1 —.2
161 2.1 —.2
106 Bread: N.Y. 2.1 —.2508 APPENDIX
TABLE IX (Cont.)
(1) (2) (3) (4)
Ref. Average Average











64Beef: fresh 2.6 .3
109 Coffee 2.7 .3
117 Flour:rye 2.8 .4
114 Herring 3.0 .6
95Butter: creamery extra, St. Louis 3. 1 .7
89 Butter: creamery extra, N. Y. 3. 1 .8
90 Butter: creamery firsts, N. Y. 3.4 1 .0
69 Hams: smoked 3.5 1.1
139 Meal: corn, finewhite 3.5 1.1
99 Cheese 3.5 1.2
136 Glucose 3.6 1.2
113 Cod 3.7 1.3
140 Meal: corn, yellow table 3. 7 1 .3
68 Beef: salt . 4.4 2.0
75Pork: cured, Rough sides 4.5 2.1
76 Pork: cured, short clear sides 4.5 2. 1
138 Lard 4.5 2.1
158 Cottonseed oil 4.6 2.2
74 Pork: cured, salt mess 5.1 2.6
Clot/isandclothing
188 Women's hosiery: silk mercerized —. 1 —2.4
226Silk: raw, Japanese Kansai, No. 1 —.05 —2.3
223 Linen shoe thread .3 —2.0
228 Silk: raw, Japanese extra-extra .4 —1 .9
189 Women's hosiery: single thread .8 —1 .5
192 Muslin: Rough Rider .8 —1.5




166Men's shoes: black calf 1.4 —.9
199Cotton thread 1.5 —.9
187Men's hosiery 1.5 —.8
193 Muslin: Wamsutta 1.5 —.8
213 Underwear: shirts and drawers 1.5 —.8
186 Ginghams: Lancaster 1 .6 —.8
219 Sicilian cloth 1.6 —.7
220 Worsted yarns: 2-32's 1 .7 —.6
177Women's shoes 1.7 —.6
198 Sheetings: 4-4 Ware Shoals 1.8 —.5
203Cotton yarns: carded, cones 22/1 1.9 —.4
221 Worsted yarns: 2—40's 1.9 —.4
























217 Storm serge 2.0 —.3
191l\Iuslin: Lonsdale 2. 1 —. 2
197 Sheetings: 4-4PepperellR 2. 2 —.2
190 Muslin: Fruit of the Loom 2.2 —. 1
174 Men's shoes: vici kid 2.2 .1
209 Suiting: clay worsted, 16 oz. 2.2 —.1
173 Men's shoes: chocolate elk 2.3 .05
210 Suiting: Middlesex 2. 5 .1
211Suiting: serge, 11 oz. 2.5 .1
208 Suiting: serge,oz. 2.5 .1
185 Ginghams: Amoskeag 2.5 .2
202 Cotton yarns: carded, cones 10/1 2. 6 .2
184 Flannel: unbleached 2.6 .3
196 Sheetings: 4-4 Indian Head 2.7 .3
180 Denims 2.7 .4
195 Print cloths 2 .8 .5
181Drillings: Peppereil .0 .7
216 French serge 3.2 .8
183 Flannel: colored 3.2 .9
215 Broadcloth 3.3 .9
182 Drillings: Mass. D 4.3 1.9
Fuel and lighting
244 Matches —1 .2• —3.5
239 Coke .5 —1.8
238 Bituminous coal: Pocahontas .9 —1.4
249 Petroleum: refined, 1500 fire test .9 —1.4
248 Petroleum: refined, for export 1. 1' —1. 2
235 Anthracite coal: stove 1.7 —.6
237 Bituminous coal: New River 2.0 .3
232 Anthracite coal: broken 2.0 .3
236 Bituminous coal: Kanawha 2.1 .2
234 Anthracite coal: egg 2.2 —.1
233 Anthracite coal: chestnut 2.3 —.1
247 Petroleum: crude 3.5 1.1
Metals and metal products
282Steel sheets .8 3 .0
274 Shovels —.7 —3.0
289 Wire: fence .5 —2.7
299 Silver —.4 —2.7
269Nails: wire .2 —2.5
287 Trowels .1 —2.2
273 Saws: hand .2 —2.1
291 Wood screws .2 —2.1
286 Tin: plate .3 —2.0
254 Files .3 —1.9
298 Quicksilver .5 —1.8
272 Saws: crosscut .5 —1.8510 APPENDIX
TABLE IX (Cont)
(1) (2) (3) (4)
Ref. Average Average











Metals and metal products (cont.)
295 Copper: wire —1.7
267Bar iron: from mill, Pittsburgh .7 —1.6
297 Lead: pipe .8 —1.5
266 Bar iron: from store, Phila. .9 —1.4
280 Steelrails .9 —1 .4
293 Copper: ingot 1.0 —1.3
259 Pig iron: basic 1.0 —1.3
276 Steel billets 1.1 —1.2
255 Hammers 1.1 —1.2
294 Copper: sheet 1 .2 —1. 1
261 Pig iron: foundry No. 2 Northern 1.3 —1 .0
296 Lead: pig 1.3 —1.0
260 Pig iron: Bessemer 1.4 —.9
271 Planes 1.4 —.9
263 Pig iron: foundry No. 2 Southern 1.7 —.6
251 Butte 1.7 —.6
301 Zinc: sheet 2.1 —.2
302 Zinc: slab 2.2 —.1
288 Vises 2.8 .5
252 Chisels 3.0 .7
258 Locks 4.2 1.8
253 Doorknobs 5.0 2.6
250 Augers 5.4 3.0
300 Tin: pig 5.6 3.2
Building materials
330 Cement: Portland —2.6 —4.8
349Putty —2.3 —4.6
343 Glass: plate, 5-10 sq. ft. —1 .5 —3. 7
343 Glass: window, B —.7 —3 .0
342 Glass: plate, 3-5 sq. ft. —.6 —2.8
344 Glass: window, A —.1 —2.4
327Brick 1.2 —1.1
354Lead: carbonate of 1 .7 —.7
308Maple: N.Y. 2.0—.3
355Zinc: oxideof 2.1 —.2
335Doors 2.4 .1
323Shingles: cypress 2.6 .3
324 Shingles: red cedar 2.7 .4
353 Turpentine: spirits of 3.0 .6
348 Linseed oil 3.0 .7
338 Lime 3.1 .7
310 Oak: white, plain, N. Y. 3. 1 .7
312 Oak: white, quartered, N. Y. 3.2 .9
321 Spruce 4.1 1.7
317 Pine: yellow siding 4.5 2. 1
352Tar 4.5 2,1
319 Poplar: N.Y. 4.7 2.3APPENDIX 511
TABLE IX(Conc.)
(1) (2) (3) (4)
Ref. Average Average







313Pine: white boards 5.0 2.6
350Rosin 10.2 7.7
Chemicoisand drugs
362Alcohol: wood —3.4 —5.6
400 Quinine —3.1 —5.4
377 Soda: bicarbonate of —2.0 —4.2
360 Acid: sulphuric —.4 —2.7
381 Sulphur .4 —1.9
363 Alum .4 —1.8
357 Acid:muriatic .5 —1.8
393 Alcohol: grain .7 —1.6
396 Glycerine 2.4 .04
382 Tallow 3.5 1.1
397 Opium 6.5 4.1
427 Tumblers —2.5 —4. 7
426 Pitchers —1.8 —4.0
421Knives and forks —.4 —2.7
420Carvers —. 1 —2. 4
424Sheetings: 10-4 Wamsutta .1 —2.2
429 Teacups and saucers .2 —2. 1
428Plates .3 —2.0
425 Nappies .5 —1.8




423Sheetings:10-4 Pepperell 2.0 —.3
430Tickings: Ainoskeag 2.2—.2
412Kitchen:chairs 3.1 .7
414Kitchen: tables 3.1 .7
415 Blankets: cotton 3.1 .7
405 Bedroom: chairs 3.5 1.2
406 Bedroom: sets 5.0 2.6
Miscellaneous
443Paper; newsprint —1.0 3.3
444Paper: wrapping, Manila —.4 —2.7
456 Tobacco: plug .8 —1.5
457 Tobacco: smoking 1.2 —1.1
450 Rope 1.2 —1.1
455Starch: laundry 1.3 —1.0
440Leather:sole oak, hemlock 1.4—.9
438Leather: harness oak 1.7—.7
436 Leather: calf 1.9 —.5
441Leather: sole oak, scoured backs 1.9—.4
451Rubber 2.3 —.05
433Cottonseed meal 2.9 .6







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MEASURESDESCBiIflNG CYCLICAL MOVEMENTS IN THE WHOLESALE PRICES OF 24
REPRESENTATIVECOMMODITIES
1890-1925
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
PeriodsDevia- Devia-Dura-Dura-Dura- Percentage Change Index
tion oftion oftion of tion oftion ofRise asRise asFall asof cy-
low high rise fall cycle per cent per cent per centclicaL






13 CaWe: steers, choice to prime
1-2+1 0 8 15 23 26.7 21,123.522.3
3—4—10—6ii 13 24 36.126.530.428.4
.5-- 6—12— 6 41 6 47 58.436.916.426.6
7— 8—15— 2 28 11 39 47.932.435.634.0
9-40-—-12— 3 48 7 55 32.024.2 17.620.9
11-42 0+ 2 28 11 39 44.530.825.328.0
13—14 — 1 +12 40 7 47 68.640.720.830.7
15—16+ 5+ 4 45 5 50 138.958.220.039.1
1.7—18±4—6 5 19 24 20.4 17.055.336.1





1—2 —5 0 14 24 38 117.454.050.152.0
3— 4 —1. 3 5 14 19 29.322.736.529.6
5—6—. 8 0 43 8 51 72.542.0 12.227.1
7— 8 — 7 1 21 27 48 56.136.041.138.5
9—10± 5 8 26 12 38 56.436.138.837.4
11—12 0 1 25 14 39 143.258.942.650.7
13—14— 1 2 26 29 55 53.634.932.033.4
15—16+13 0 33 4 37 221.468.913.241.0
17—18 — 1—10 6 28 34 28.622.2 69.345.7




1(Thefigures in columns (2) and (3) indicate the number of months by which the price turns of specific
commodities precede (—)orlag behind (+) the major turns of the general price index. The symbols I. C.,
C, S and R represent, respectively, irregularly constant, constant, sagging and rising prices.The dates of
the reference points are given on page 81 of the text.For a decailed explanation of the method employed
for an explanation of the periods, see text pp. 78-82.





































































































































































































































































































































































































(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
PeriodsDevia- Devia-Dura-Dura-Dura-Percentage Change Index
tion oftion oftion oftion oftion ofRiseasRise asFall asof cy-
low high rise fallcycle per cent per cent per centclical







1—2+2 0 7 16 23 62.538.543.741.1
3—4—9+3 19 29 48 63.939.041.740.3
5— 6+13+ 8 30 6 36 85.746.238.542.3
7—8 — 1+2 18 30 48 87.546.746.746.7
9—10+11+14 42 6 48 100.050.043.846.9
11—12+16+ 8 18 6 24 88.947.141.2 44.1
13—14 0— 9 18 17 35 70.041.237.439.3
15—16 —6+ 3 55 4 59 245.971.1 28.349.7
17—18+ 2±19 32 6 38 34.825.9 39.332.6
19—20+ 5+ 6 16 9 25 55.5 35.732.233.9
21+1
Averages +3.1 + 5.425.5 12.938.489.5 44.139.341.7
+5.7
56 Wool
1—2 0+ 2 11 26 37 10.0 9.147.1 28.1
3—4+ 3+ 6 10 5 15 18,7 15.8 10.5 13.1
5— 6 — 8— 2 41 16 57 105.951.430.040.7
7— 8 — 1 R 51 121 46.932.0
9—10 R—25 70 23.927.9
11—12 S S
13—14+1—13 13 17 30 14.3 12.520.3 16.4
15—16—10+ 3 59 1 60 218.368.619.444.0
17—18—1— 1 15 18 33 51.8 34.1 65.849.9
19—20 —3+1 19 13 32 92.948.224.136.1
21 0
Averages— 2.1 — 3.627.4 20.748.1 69.834.030.132.0
—4.624.0 13.737.773.134.231.032.6
226Silk: raw, Japanese, Kansal No. 1
1—2—7+ 2 18 14 32 38.527.8.39.333.5
3—4 —9+1 17 6 23 28.822.424.423.4
5—6—12— 4 43 14 57 75.142.939.641.2
7—8— 5+ 5 25 16 41 29.422.7 18.220.4
9—10 0— 5 34 12 46 60.437.738.137.9
11—12+3 —13 10 32 42 22.418.322.920.6
13—14+5—1 21 16 37 23.719.229.3 24.2
15—16+ 1+2 47 2 49 144.059.018.738.8
17—18 — 1 4 12 6 18 199.166.672.969.7
19—20—18+ 5 38 8 46 112.753.051.052.0
21 —1


















































































































































































































































































































































































































































































































































































3 21 24 2.9
6 33 39 20.8
1.8 21 39 122.2
13 20 33 60.5
30 19 49 84.1
17 23 42 14.7
11 22 33 23.8
32 27 59 320.7
11 17 28 88.4



























































































































































































































































































































































































































































































(1) (2) (3) (4) (3) (6) (7) (8) (9) (10)
PeriodsDevia- Dura-Dura-Dura-Percentage Change Index
tion oftion oftion oftion oftion of Rise as Rise asFall asof cy-
low high rise fall cycleper cent per cent per centdical







1—2+7+ 2 4 21 25 8.88.125.216.6
3—4—2—2 7 13 20 17.4 14.8 23.5 19.1
5—6 —8 + 1 44 20 64 72.6 42.1 15.4 28.7
7—8+6+ 6 15 5 .20 16.8 14.3 12.0 13.1
9—10—10—7 42 10 52 55.2 35.6 42.0 38.8
11—12 —1—3 24 26 50 27.8 21.8 13.4 18.6
13—14+ 9—ii 7 25 32 27.5 21.6 31.4 26.5
15—16 0—15 31 23 54 228.5 69.6 55.7 62.6
17—18+ 3—2 10 12 22 80.4 44.6 55.4 50.0
19—20—10 +12 37 3 40 126.8 55.9 23.7 39.8
21 +1__
_________ _________
Averages— 5—1.9 22.1 15.8 37.9 56.2 32.8 30.0 31.4
—.4
300Tin: pig
1—2—4 —8 5 33 38 9.1 8.4 38.9 23.6
3— 4 0 + 1 8 11 19 10.9 9.8 12.9 11.3
5— 6 —7— 1 41 22 63 169.7 62.9 33.6 48.2
7—8+6+ 5 14 16 30 35.4 26.2 16.6 21.4
9—10 0—5 34 8 42 67.5 40.3 37.8 39.0
11—12 —1+14 41 4 45 80.4 44.6 16.8 30.7
13—14+ 4—8 15 21 36 25.7 20.4 38.5 29.4
15—16 —i —4 43 18 61 224.6 69.2 46.0 57.6
17—18+ 9—4 2 19 21 17.1 14.6 58.1 36.3
19—20 —5+10 30 4 34 98.1 49.5 19.3 34.4
21 0






7—8—7 R 72 96 20.1 16.7
9—10 C —10 24 3 8 10.2
11—12+10 0 16 24 40 8.9 8.2 1 6 4.9
13—14+10 R 97 128 220.068.7
15—16 R R
17—18 R 0 31 . 33.9 31,3
19—20+11—3 1 23 24 3.1 3.1 4.6 3.8
21+6
Averages + 6.0 —3.3 46.5 25.5 72.0 63.0 24.2 11.0 17.6











































































































































































































































































































































































































Rise as Rise asFall as
per cent per cent per cent

































441 Leather: so'e oak, scoured backs
+12 12 13 25 2.9
—1 6 14 20 36.2
—2 39 15 54 35.1
—8 9 29 38 16.4
—9 30 6 36 24.6
+2 35 8 43 19,2
R 82 93 121.1
—9 11 —9 9 33 42 33.8
+3 14 12 26 8.0
— 2.3 26.2 15.7 41.9 33.0





































the presence of measures relating to periods of rise without corresponding measures for period
vice versa) the sum of averages of the figures in columns (4) and (5) is not in all case























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MEASURES IDESCRH3INO THEBEHAVIoROF WHOLESALE CoMMoDITY PRIcEs DURING
PERIODS OF REVIVAL ANDRECEssIoNIN AMERICAN BUSINESS, 1890-1925























59Wool: medium 43.5 (37.7)
53Rice 43.6 (39.6)
5'Rye 44.7 (37.9)
37 'Hay 46.9 (40.9)
44 'Hops 47.5
31'Eggs 48.0 (36.2)
56Wool: fine clothing 48.1(37.7)
34'Flaxseed 49.4 (39.3)
6 'Wheat 56.8 (49.7)
Foods
109Coffee 37.6









89'Butter: creamery extra, N. Y. 39.8
95 creamery extra, St. Louis 39.8
tThe main entries in this table are averages based upon all the cycles in individual commodity pricesIn
computing the averages given in parentheses exceptionally long cycles in the prices of individual commodi-
ties (i.e.those which extended over two or more cycles In general business) have been excluded.For a
more detailed explanation See text, pp. 89.90.
'The commodities marked with an asterisk have price movements which are irregular. in the sense that
they do not conform in any systematic fashion to the cyclical movements of general prices.For a more








90*Butter:creamery firsts, N. Y. 39.9
129 39.9
139Meal: corn, ftne white 40.3
140Meal: corn, yellow table 40.3
68Beef: salt 41.4 (36.1)
115Mackerel 41.9
128*Apples 41.9 (39.7)
119*Flour: wheat, winter straights 43. 1(41.6)
120*Flour: wheat, standard patents 43. 1(40.4)
113Cod 43.5
76Pork: cured, short clear sides 43.9 (41. 1)
75Pork: cured, rough sides 44.2 (41.4)
149*sugar: raw 44.3(42.1)









112Crackers: soda 56.2 (34.0)
106Bread: N.Y. 58.7(30.0)
111Crackers: oyster 65.8 (45.3)
148Starch: corn 86.2(51.0)
104Bread: Cincinnati 94.5( )
Cloths and clothing
192Muslin: Rough Rider 36.8
191Muslin: Lonsdale 38.0
183Flannel: colored 38. 1
220Worsted yarns: 2-32's 38.1




182Drillings: Mass. D 38.9
196Sheetings: 4-4 Indian Head 39.0
228Silk: raw, Japanese extra-extra 39.0




202Cotton yarns: carded, cones 10/1 39.9
197Sheetings: 44 Pepperell R 40.0
203Cotton yarns: carded, cones 22/1 40.8
185Ginghams: Anioskeag 41.0
221Worsted yarns: 240's 43.3(41.5)
179Calico 43.4 (39.6)











173 Men's shoes: chocolate elk 51.0 (36.7
210Suiting: Middlesex 53.535.4
216French serge 54.046.2)
219 Sicilian cloth 55.641. 7)
218 Poplar cloth 55.853.3)
215Broadcloth 60.0 (40.3)
177Women's shoes 67.4 (39.3)
166Men's shoes: black calf 72.0 (32.0)
199Cotton thread 96.045.0)
174Men's shoes: vici kid 108.5 )
213Underwear: shirts and drawers 124.726.0)
223Linenshoethread 124.7 )




233Anthracite coal: chestnut 40.7
235Anthracite coal: stove 42.5
234Anthracite coal: egg 44.0
247Petroleum: crude 46.637. 7
238Bituminous coal: Pocahontas 48.039.1
248Petroleum: refined, for export 49.338.2
249Petroleum: refined, 1500 fire test 49.3 (42.6
237Bituminous coal: New River 51.6 (37.7)




261Pig iron: foundry No. 2, Northern 37.8
296Lead: pig 37.9
260Pig iron: Bessemer 38.0
276Steelbillets 38.1





267Bar iron: from mill, Pittsburgh 39.1






269Nails: wire 42.3 (38.7




























345Glass: window, B 39.9
350Rosin 42.2 (37.0)
352Tar 42.4
319Poplar: N. Y. 42.9 (39.0)
353Turpentine: spirits of 43.0 (40. 1)
327Brick 43.6 (38.5)
321 Spruce 43.7 (39.9)
344Glass: window, A 44.3(39.2)
312Oak: white, quartered, N. Y. 44.5(38.9)
324Shingles: red cedar 47.4 (37.0)
308Maple: N, Y. 49.0 (36.6)
355 Zinc: oxide of 50.4 (35.2)
313Pme: white boards 51.3 (42.4)
306Hemlock: N. Y. 55.8 (41.7)
335Doors 57.8 (49.3)
323Shingles: cypress 59.4 (50.0)
317Pine: yellow siding 64.4 (42.3)
449Putty 65.6 (39.0)






362Alcohol: wood 44.2 (38.6
393Alcohol: grain 44.5(39.1
400Quinine 45.7(42.5)
377Soda: bicarbonate of 72.4 (40.7)
363Alum 73.2(31. 7)
360Acid: sulphuric 77.0 (47.0)
357Acid: muriatic 82.2 (35.7)








430Tickings: Amoskeag 38. 1
423Sheeting: 10-4 Pepperell 38.8
424Sheeting: 10-4 Wamsutta 45. 1(38.6)
417Carpets: Axminster 54. 6(42.8)
426Pitchers 60.4 (40.7)
412Kitchen chairs 62.0 (47.5)
419Carpets: Wilton 67.3 (39.3)




405Bedroom chairs 96.3 (43.0)
431Tubs 102.7 (39.0)
428Plates 150.0( )
429 and saucers 150.0( )
1.25Nappies 156.0( )





440Leather: sole oak 38.9
436Leather: calf 397
441Leather: sole oak, scoured backs 41.9 (35.5)
433Cottonseed meal 42.3(38.0)
438Leather: harness oak 42.7(36.2)
451Rubber 43.7 (40.7)
444Paper: wrapping, Manila 50.0 (38.6)
455Starch: laundry 53.1(32.2)
456Tobacco: plug 87.7 (64.0)
457Tobacco: smoking 150.0' ( )548 APPENDIX
TABLE XIV
MEASURES DESCRIBING THE BEHAVIOR OF WHOLESALE PRICES DTJIUNO
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925
Ranking of Commodities, by Groups, according to the Amplitude of Cyclical Price
Movements1
(1) (2) (3)




14Cattle: good to choice 27.2
13Cattle: choice to prime 29.3
53Rice 29.3
59Wool: medium 29.8(30.3)























112Crackers: soda 20.6 (20.5)
106Bread: N.Y. 21.1(18.6)
148Starch: corn 22.9 (19.2)








68 Beef: salt 33.6 (32.6
145Pepper 33.6 (31.1
lThemain entries in this table are averages based upon all the cycles in individual commodity prices.
Incomputing the averages given in parentheses account has been taken only of percentages of rise and fall
relating to successIve phases of specific cycles.For more detailed exp'anatIon see text. pp. 89-90.
*The commodities marked with an asterisk have price movements which are irregular, in the sense that
they do not conform in any systematic fashion to the cyclical movements of general prices.For a more
detailed explanation see ten, pp. 81, 102.APPENDIX 549
TABLE XIV (Cont.)
(1) (2) (3)




120 wheat,standard patents 34.2(32.3)
150*sugar: granulated 35.3 (34.7)
99 36.3
74Pork: cured, salt mess 36.5
104Bread: Cincinnati 37.4 (26.4)
140Meal: corn, yellow table 37.6
109Coffee 37.7
139Meal: corn, fine white 37.7
90*Butthr: creamery firsts, N. Y. 37.8
119tFlour: wheat, winter straights S 38.7(36.8)
89*Butter: creamery extra, N. Y. 39. 7
129 39.8
95 creamery extra, St. Louis 40.4
117*Flour: rye 40.5 (37.9)
76Pork: cured, short clear sides 41.4 (39.8)
115Mackerel 41.7
149Sugar: raw 42.0 (41.5)
158Cottonseed oil 42.0








173Men's shoes: chocolate elk 15.713.1)
166Men's shoes: black calf 17.68.3)
213Underwear: shirts and drawers 18. 112. 1)
193Muslin: Wamsutta 19.6
177Women's shoes 19.9 (13.3)
210Suiting: Middlesex 20. 7(18.0)
219Sicilian cloth 21.0







192Muslin: Rough Rider 24.1
221Worsted yarns: 2-40's 24.8 (23.7)




196Sheetings: 4-4 Indian Head 26.4
191Muslin: Lonsdale 27.6
190Muslin: Fruit of the Loom 27.7
174Men's shoes: vici kid 27.8 (12.2)
See footnote on page 348.550 APPENDIX
TABLE XIV (Cont.)
(1) (2) (3)
Ref. Commodity Index of
No. cyclical
variability
Cloths and clothing (cont.)
199Cotton thread 28.4 (28.7)
197Sheetings: 4-4 Pepperell R 29.0
182Drillings: Mass. D 29.5
184Flannel: unbleached 29.6
203Cotton yarns: carded, cones 22/1 33.6
183Flannel: colored 34.6
198Sheetings: 4-4 Ware Shoals 34.9 (34.7)
228Silk: raw, Japanese, extra-extra 35.3
202Cotton yarns: carded, cones 10/1 35.8
226Silk: raw, Japanese, Kansai No. 1 36.2





249Petroleum: refined, 150° fire test 22.8 (19.1)
233Anthracite coal: chestnut 25.4
234Anthracite coal: egg 26.4
236Bituminous coal: Kanawha 29.3
248Petroleum: refined, for export 29.6 (27.3)
235Anthracite coal: stove 32.2
238Bituminous coal: Pocahontas 32.8 (33.8)
237Bituminous coal: New River 36.5 (30.5)











273Saws: hand 24.7 (13.3)
258Locks 25.4 (22.4)
298Quicksilver 25.6 (25.7)





301Zinc: sheet 28.9 (27.4)
294Copper: sheet 29.3




266Bariron:from store, Ph.ila. 31.9
297Lead:pipe 31.9
300 Tin:pig 33.2
293Copper: ingot 33.4APPENDIX 551
TABLE XIV (Cont.)
(1) (2) (3)




267Bar iron: from mill, Pittsburgh 35.6
259Pig iron: basic 35.9
302Zinc: slab 37.5
291Wood screws 38.5
263Pig iron: foundry No. 2, Southern 38.8
260Pig iron: Bessemer 39.3
261Pig iron: foundry No. 2, Northern 39.4
276Steel billets 40.1
Building materials
354Lead: carbonate of 14.9
355Zinc: oxide of 15.1(12.1)
313Pine: white boards 15 .4(13 .1)
319 Poplar: N. Y. 17.5
312Oak:white quartered, N. Y. 18.8 (19.5)
306Hemlock: N.Y. 20.0 (13.3)
321 Spruce 21.1(19.6)
308Maple: N.Y. 21.3(19.3)




345Glass: window, B 31.5
324Shingles: red cedar 32.3(34.4)
338Lime 330 (26.7)
317 Pine: yellow siding 34.4 (26.3)
344Glass: window, A 35.1(32.8)
327 Brick 37.3(34.8)
348 Linseed oil 39.3
350Rosin 40.2(38.5)
352Tar 41.0




360Acid: sulphuric . 30.428.5)
377 Soda: bicarbonate of 30.728.1)
400Quinine 34.8







418 Carpets: Brussels 17.619.3
Carpets: Wilton 17.618.8
417Carpets: Axminster 18.418.2)
424 Sheeting: 10-4Wamsutta 19. 19.9)
412 Kitchen.chairs
. 21.9(18.6)
429Teacups and saucers 23.3 (13.9)
428 Plates 23.7 (14.9)552 APPENDIX
TABLE XIV (Conc.)
(1) (2) (3)






423Sheeting: 10-4 Pepperell 27. 7
430Tickings: Amoskeag 28.9





414Kitchen tables 36.6 (27.0
Miscellaneou8
456Tobacco: plug 16.1(10.9)
457Tobacco: smoking 17.8( )
440Leather: sole oak 18. 1
444Paper: wrapping Manila 20.4 (20.1)
441Leather: sole oak, scoured backs 20.6 (18.5)
438Leather: harness oak 21.3 (19.8)
436Leather: calf 22.6
443Paper: newsprint 23.3
455Starch: laundry 27.7 (26.3





DESCRIBING THE BEHAVIOR OF WHOLESALE PRIcES DURING
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925.
Average Sequence of Revival, by Groups, with Measures of Inconsistency.
The figures in column (4) indicate the number of months by which the price turns
of specific commodities precede (—)orlag behind (+)themajor turns of the general
price index.
The measures in column (5) indicate the degree of reliability of the averages in
column (4).The smaller the measure in column (5), the more consistent is the com-
modity in question in respect to the timing of its cyclical price movements.
(1) (2) (3) (4) (5)
Ref. Commodity NumberAverageMeasure




6 'Wheat 7 —13.4 8.1
5 9 9.6 5.8
42Hides 11 .—7.0 6.1
19Sheep: wethers 11 —6.7 8.4
34 'Flaxseed 9 —6.3 12.0
49'Onions 11 —5.9 11.6
17Sheep: ewes 11 5.7 7.5
1'Barley 11 —5.5 9.9
13Cattle: choice to prime 11 —5.5 7.2
53Rice 10 —4.1 9.8
4 10 —3.3 13.0
15Hogs: heavy ii —2.5 7.4
56Wool: fineclothing 9—2.1 4.0
22 'Beans 11—1.9 5.9
14Cattle: good to choice 11 —1.8 8.8
16Hogs: light 11—1.2 5.7
2'Corn 10—1.0 11.1
31'Eggs 9—1.0 4.1
59Wool: medium 9—.7 4.5
44'Hops 9 +.9 10.7
51'Potatoes 11 + 2.9 13.0
47Milk 11 + 3.1 7.3
25Cotton 10 + 3.2 7.2
37 'Hay 9 + 8.7 9.6
Foods
140Meal: corn, yellow table 10—6.3 9.2
139Meal: corn, finewhite 10—6.0 9.2
120'Flour:wheat, standard patents 9 —5.7 12.3
76Pork: cured, short clear sides 10 —5.2 9.7
75Pork: cured, rough sides 10 —4.8 9. 7
99'Cheese 11 —4.5 6.5
129 'Currants 10 —3.6 11.6
are irregular, in the sense that
of general prices.For a more
'The commodities marked with an. asterisk have price movements which
they do not conform in any systematic fashion to the cyclical movements





































































creamery extra, N. Y.
*Butter: creamery extra, St. Louis
Lard
*Butter: creamery firsts, N. Y.





























Silk: raw, Japanese, Kansai No. 1









Men's shoes: vici kid
Flannels: white
Cotton yarns: carded, cones 10/1
Cotton yarns: carded, cones 22/1





























































































































































185Ginghams: Amoskeag 11 + 4.8 10.8
191Muslin: Lonsdale 11 +4.9 5.3
180Denims 10 + 5.0 7.5
198Sheetings: 4-4Ware Shoals 10 + 5.3 6.4
219 Siciliancloth 6 + 5.8 11.1
166Men's shoes: black calf S +6.0 6.7
179Calico 10 + 6.0 7.8
210Suiting: Middlesex 8 + 6.0 7.5
192Muslin: Rough Rider 11 + 6.3 10.9
197Sheetings: 4-4 Pepperell R 11 + 6.8 7.4
183Flannel: colored 8 +7.6 8.9
213Underwear: shirts and drawers 6 + 7.7 12.5
177Women's shoes 6 + 7.8 11.4
184Flannel: unbleached 9 + 8.1 7.4
181Drillings: Pepperell 10 + 8.3 7. 7
196Sheetings: 4-4 Indian Head 10 + 8.3 8.5
218Poplar cloth 6 +9.8 11 .7
193Muslin: Wamsutta 10 + 9.9 5.4
214Underwear: union suits 5 +10.4 16.0
223Linenshoethread 5 +14.0 11.2
199Cotton thread 4 +20.5 7.9
Fueland lighting
239Coke 11 +.8 4.8
234Anthracitecoal: egg 5 + 1.1 14.0
244Matches 2 + 2.0 2.0
247Petroleum: crude 9 + 2.4 7.3
248Petroleum: refined, for export 8 + 4.0 7.2
233Anthracite coal: chestnut 6 + 5. 7 5.2
237Bituminous coal: New River 10 + 6.4 # 11.4
249Petroleum: refined, 1500fire test 8 + 7.7 12.5
232Anthracite coal: broken 7 +8.7 11.2
238Bituminous coal: Pocahontas . 9 + 9.2# 10.1
235Anthracite coal: stove 5 +10.0 8.4
236Bituminous coal: Kanawha 10 +13.1 # 13.2
Metalsand metal products
302Zinc:slab 10—2.4 4.6
297Lead:pipe 9 .8 6.2
296Lead: 11.—.5 6.3
293Copper:ingot 11—.2 7.5
300Tin: pig 11 +
.i 4.5
295Copper: wire 11 + 1.3 6.2
299Silver 9 +1.4 10.1
263Pig iron: foundry No. 2, Southern 11 + 1.5 3.4
301Zinc:sheet 10 + 1.7 8.8
267Bar iron: from mill, Pittsburgh 11 + 2.9 6.1
298Quicksilver 10 ± 3.0 8.8
261Pig iron: foundry No. 2, Northern 11 + 3.1 4.6
294Copper: sheet 10 + 3. 1 7.9
260Pig iron: Bessemer 11 + 3.2 5.2





















276Steelbillets 11 + 3.6 6.4
289Wire: fence 10 + 3.6 5.6
259Pig iron: basic 11 + 5.1 4.5
280Steelrails 7 + 5.3 11.5
291Wood screws 9 + 5.6 6.5
269Nails: wire 10 + 7.1 5.8
254Files 4 + 7.2 4.3
250Augers 5 + 7.4 12.5
251Butts 9 + 9.6 9.4
253Doorknobs 9 + 9.6 12.5
272Saws: crosscut 2 +10.5 2.5
288Vises 9 +11.1 6.8
258Locks 9 +12.2 10.7
274Shovels 7 +12.3 12.8
252Chisels 6 +13.3 6.6
273Saws: hand 3 +13.3 4.0
255Hammers 5 +13.6 5.9
287Trowels 2 +22.0 9.0
271Planes 3 +23.0 7.5
Buildingmateriois
348Linseed oil 11 —1.5 8.3
353Turpentine: spirits of 10 —.7 11.2
338Lime 5 —.6 6.8
327Brick 10 0 6.0
321Spruce 10 +2.2 10.9
345Glass: window, B 11 + 2.4 8.8
354Lead: carbonate of 11 +2.6 11.7
344Glass: window, A 10 + 2.8 9.1
350Rosin 10 + 2.8 11.4
317Pine: yellow siding 8 + 3.6 5.5
323Shingles: cypress 6 + 3.7 11 .2
352Tar 9 +3.8 8.7
335Doors 7 +6.3 9.8
306Hemlock: N. Y. 8 + 6.4 6.4
324Shingles: red clear 9 + 6.6 9.9
310Oak: white plain, N. Y. 7 + 7.3 8.6
355Zinc: oxideof 11 + 8.3 8.4
319Poplar: N.Y. 10 + 9.8 8.4
349Putty 6 +10.0 5.8
312Oak: whitequartered,N. Y. 9 + 11 .0 11 .2
308Maple: N.Y. 8 +11.2 10.6
313Pine: white boards 9 +12.1 9.1
Chemicalsanddrugs
393Alcohol: grain 9 —3.9 8.3




363Alum 7 0 7.4
357Acid: muriatic S +.2 4.8





















Chemicals and drugs (cont.)
396Glycerine 9 + 4.6 10.8
400Quinine 8 +11.0 7.2
377Soda: bicarbonate of 6 +14.3 7.0
Hou.se-furnishings
419Carpets: Wilton 9 + 2.7 8.3
430Tickings: Amoskeag 10 + 3.8 8.3
418Carpets: Brussels 9 + 4.6 9.0
423Sheeting: 10-4 Pepperell 11 + 5. 1 7.6
417Carpets: Axminster 8 + 5.9 4.3
422Pails 5 + 8.0 8.5
427Tumblers 7 +8.9 13.6
406Bedroom sets 7 +11.3 7.1
405Bedroom chairs 6 + 11.7 3.9
412Kitchen chairs 9 +12.6 10.7
424Sheeting: 10-4 Wamsutta 10 +13.6 9.4
428Plates 4 +14.7 6.8
429Teacups and saucers 4 +14.7 6.8
414Kitchentables 6 +16.7 7.5
431Tubs 5 +19.4 10.6
426Pitchers +21.2 11.8
425Nappies 2 +36.5 6.5
Miscellaneous
440Leather: sole oak 11—1.2 5.9
451Rubber 10 .9 7.2
441Leather:sole oak, scoured backs 10 —.8 4.5
436Leather: calf 11 .1 8.1
438Leather: harness oak ii +.8 3.6
455Starch:laundry 8 + 1.1 7.7
433Cottonseed meal :[0 + 1.4 5.7
450Rope 11 + 1.4 10.9
448Jute 11 + 1.6 9.1
444Paper: wrapping, Man illa 8 + 5.2 12. 1
456Tobacco: plug 4 + 5.7 5.7
457Tobacco: smoking 3 +10.7 12.7
443Paper:newsprint 8 + 12.2 13.0
entry for period 17 which was affected by war-time price regulation has been omitted in com-
puting this average.558 APPENDIX
TABLE XVI
MEASURESDESCRIBING THE BEHAVIOR OF WHOLESALE COMMODITY PRICES DURING
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890—1925.
Rankingof Commodities, by Groups, according to the Average Duration of the Period
of Rising Prices.'
(1) (2) (3)
Ref. Commodity Average duration of




















14Cattle: good to choice 25.7
59Wool: medium 26.0(22.9)
56Wool: fine clothing 27.0(24.0)












119'Flour: wheat, winter straights 21.0
74Pork:cured, salt mess 21 .1
158 Cottonseed oil 22.6
90'Butter: creamery firsts, N.Y. 23.3
69Hams 23.9
89'Butter: creamery extra, N. Y. 24.0
95'Butter: creamery extra, Louis 24.0
'The main entries in this table are averages based upon all the recorded periods of rising prices.In com-
putingthe averagesgiven inparentheses account has been taken only of those periods of rise which
were limited to a singLe phase of revival(andprosperity).
'The commodities marked with an z,sterisk have price movements which are irregular, in the sense that
they do not conform in any systematic fashion to the cydical movements of general prices.For a more de-
tailed explanation see text, pp. 81, 102.APPENDIX 559
TABLE XVI (Cont.) —
(1) (2) (3)
Ref. Commodity Average duration of




75Pork: cured, rough sides 24.3
64Beef: fresh 24.4




68 Beef: salt 23.3(23.1)








140Meal: corn, yellow table 29.1
141Molasses 30.6(22.8)
114Herring 31 .4(22.5)
112 Crackers: soda 32.2(20.8)
131 Raisins 34.1(26.2)
111 Crackers: oyster 40.6(27.5)
106Bread: N. Y. 45.5(18.0)





220 Worsted yarns: 2-32's 19.9
192Muslin: Rough Rider 20.0
193Muslin: Wamsutta 20.8
195 cloths 21.7
197Sheetings: 4-4 Pepperell R- 22.5
202Cotton yarns: carded, cones 10/1 22. 6
196Sheetings: 4-4 Indian Head 23.2
203Cotton yarns: carded, cones 22/1 23. 7
191Muslin: Lonsdale 23.8
180Denims 23.9
221Worsted yarns: 2-40's 24.7
185Ginghams: Amoskeag 25.0
198Sheetings: 44 Ware Shoals 23.2(20.2)
182Driffings: Mass. D 25.8
186Ginghams: Lancaster 25.8
190Muslin: Fruit of the Loom 26.3
226Silk: raw, Japanese, Kansai No. 1 26.5
183 colored 27.0
184Flannel: unbleached 27.0
228Silk: raw, Japanese, extra-extra 27.1
173Men's shoes: chocolate elk 28.3(15.2)
217Storm serge 29.0
*&e footnote on page 558.560 APPENDIX
TABLE XVI (Cont.)
(1) (2) (3)
Ref. Commodity Average duration of











166Men's shoes: black calf 46.5( 8.5)
223Linen shoe thread 75.0(11.0)
174Men's shoes: vici kid 91 .0( )
213Underwear: shirts and drawers 96.0(24.0)
214Underwear: union suits 141.5(36.0)
Fuel and lighting
234Anthracite coal: egg 11.0
235Anthracite coal: stove 11.5
236Bituminous coal: Kanawha 13.7
238Bituminous coal: Pocahontas 16.9
233Anthracite coal: chestnut 19. 7
239Coke 20.7
249Petroleum: refined, 1500 fire test 25.3(22. 7)
237Bituminous coal: New River 27.9(24.0)
248Petroleum: refined, for export 29.4(23.8)
247Petroleum: crude 29.9(25.0)
232Anthracite coal: broken 61.2( 8.3)
244Matches 85.0(—)
Metals and metal products
259Pig iron: basic 14.8
295Copper: wire 16.6
261Pig iron: foundry No. 2, Northern 16.7
276Steelbillets 16.7
260Pig iron: Bessemer 17.3
267Bariron: from mill,Pittsburgh 17.8
293Copper: ingot 18.6
294Copper: sheet 18.7
263Pigiron: foundry No. 2, Southern 19.2
269Nails: wire 19.6
















Ref. Commodity Average duration of













273Saws: hand 186.0 ( )
Building materüzls
319Poplar: N. Y. 20.1
324Shingles: red cedar 21.1(15.6)
345Glass: window, B 24.0







344Glass: window, A 28.2(21.6)
355 Zinc: oxideof 28.213.3)
335Doors 28.3 17.8)
313Pine: whiteboards 28.423.1)
312 Oak: white quartered,N. Y. 28.9(23.9)
353 Turpentine: spirits of 28.9(25. 7)
308Maple: N. Y. 35.0(20.4)
306Hemlock:N. Y. 38,3(24.7)
310Oak: whiteplain,N.Y. 38.7 20.3)
323 Shingles: cypress 39.229.7)
317 Pine: yellow siding 45.0'23.3)
338Lime 61.5 (9.0)
Chemicalsand drugs












423Sheeting: 10-4 Pepperell 23.0
430Tickings: Axnoskeag 23.9
427Tumblers 24.6(21.7)
424Sheeting: 10-4 Wamsutta 25. 1(20.6)
426Pitchers 26.8(12.7)562 APPENDIX
TABLE XVI (Conc.) —
(1) (2) (3)
Ref. Commodity Average duration of






















440Leather: sole oak 24. 1
441Leather: sole oak, scoured backs 26.2(19.2)
438Leather: harness oak 27.0(19. 1
455Starch: laundry 30.9(19.4
444Paper: wrapping, Manila 36.0(29.2)
456Tobacco: plug 52.5(50.0)
457Tobacco: smoking 149.0( )APPENDIX 563
TABLEXVII
MZASTJRES DESCRIBING THE BEHAVIOR OF WHOLESALE C0MM0DrrY PRICEs DURING
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925.
Average Sequence of Recession, by Groups, with Measures of Inconsistency.'
The figures in column (4) indicate the number of months by which the priceturns
of specific commodities precede (—)orlag behind (+)themajor turnsof the general
priceindex.
The measuresin column (5) indicate the degree of reliability of the averages in
column (4).The smaller the measure in column (5), the more is the com-
modity in question in respect to the timing of its cyclical price movements.
(1) (2) (3) (4) (5)
Ref. Commodity No. of AverageMeasure




6 *Wheat 6 —16.4 10.8
49 10 —11.1 10.9
5 8 —10.9 10,2
4 9 —6.6 10.9'
1*Barley 10—6.4 6.1
34 8—6.4 11.5
22 *Beans 10—6.2 12.0
42Hides 10 —5.7 3.1
59Wool: medium ,.8 —5.6 10.0
19Sheep: wethers 10 —.4.9 4.9
56Wool: fineclothing '8 —4.6 9.9
15Hogs: heavy 10 —4.2 4. 1
53Race ,9 —4.0 11.2
17Sheep: ewes 10 —3.9 3.3
16Hogs: light 10—3.8 3.8
2SCorn 9 —3.7 9.8
44 8—2.9 11.6
13Cattle: choice to prime 10—1.5 5.5
14Cattle: good to choice 10 —.7 6.2
31 *Eggs 8 +2.2 6.8
25Cotton 10 + 3.3 5.8
37 8 +3.6 9.6
10 + 4,1 15.2
47Milk 10 + 5.7 7.6
Foods
129*Currants 9 —10.7 10.9
152 *Tea 9—5.6 13.5
75Pork:cured, rough sides 9—5.4 9.5
130Prunes 10—5,4 10.8
76Pork: cured, short clear sides 9—4.9 8.9
74Pork: cured, salt mess 10 '—4.6 8.8
uncomputing the average time of recession, as given in this table, the entries for period 16 have been
omItted.Because of war-time regulation and other abnormal conditions these entries are not considered
to be representative.
*The commodities marked with an asterisk have price movements which are irregular, in the sense that
they do not conform in any systematic fashion to the cyclical movements of general prices.For a more





































































'Flour: wheat, winter straights
'Butter: creamery firsts, N. Y.
'Flour: wheat, standard patents
'Butter: creamery extra, N. Y.
'Butter: creamery extra, St. Louis
Lard
Meal: corn, fine white
Pepper

























Men's shoes: black calf




Silk: raw, Japanese, Kansai No. 1
Broadcloth
Silk: raw, Japanese, extra-extra
Sicilian cloth
Print cloths
Men's shoes: vici kid
Calico












































































































































'See footnoteon page 563.APPENDIX
TABLE XVII (Cont.)

































































Cotton yarns: carded, cones 10/1
Storm serge



























Petroleum: refined, for export
Anthracite coal: chestnut
Petroleum: refined, 130 Ofiretest
Bituminous coal: New River
Petroleum: crude
Metals and metal products
Copper: wire




Pig iron: foundry No. 2, Northern






















































































































































(1) (2) (3) (4) (5)
Ref. Commodity No. of AverageMeasure
No. price re-deviationof incon-
cessionsfrom refer -sistency
ence date
Metals and metal products (cont.)
299Silver 8 —.2 9.0
300Tin: pig 10 +.4 7.4
289Wire: fence 9 + 2.2 5.0
•298Quicksilver 9 + 2.4 5.0
288Vises 8 + 3.9 . 7.3
271Planes 4 + 4.0 8.4
269Nails: wire 9 + 4.2 5.8
253Doorknobs 8 + 5.0 7.5
254Files 3 + 5.5 1.5
280Steelrails 5 + 5.5 5.7
252Chisels 6 + 6.2 5.0
274Shovels 7 + 6.5 6.7
291Wood screws 10 + 6.9 7.1
251Butts 7 + 7.3 5.4
250Augers 5 + 7.6 5.5
258Locks 9 +11.2 7.2
272Saws: crosscut I +13.0 0
273Saws: hand 1 +13.0 0
255Hammers 4 +13.2 8.8
287Trowels 1 +14.0 0
Building materials
323Shingles: cypress 5 2.6 2.4
327Brick 9 —2.4 9.5
317Pine: yellow siding 5 —1.4 3.2
335Doors 7 7 3.5
338Lime 5 +.2 14.5
324Shingles: red cedar 8 +.3 9.8
350Rosin 9 +.6 9.3
345Glass: window, B 10 + 1.0 11.4
353Turpentine: spirits of 9 + 1.0 5.6
348Linseed oil 10 + 1.2 8.1
310Oak: white, plain, N.Y. 6 + 1.3 5.4
344Glass: window, A 9 + 1.4 12.1
355Zinc: oxide of 8 + 3.0 8.6
352Tar 8 + 3.6 9.1
306Hemlock: N. Y. 6 + 4.2 3.8
354Lead: carbonate of 10 + 4.3 7.5
319Poplar 9 + 5.2 7.0
349Putty 6 + 6.2 8. 1
308Maple: N.Y. 6 + 6.8 4.5
321Spruce 9 + 7.8 4.7
313Pine: white bOards 8 + 9.1 5.5
312Oak: white quartered, N. Y. 9 +13.0 6.7
Chemicals anddrugs
381Sulphur 4 —10.3 9.9
393Alcohol: grain 8—6.8 7.2
360Acid: sulphuric 6 —5.8 12.5
382Tallow 10 1.8 5.3
357Acid: muriatic .5 —1.2 4.6
397Opium 9 + .2 12.2
362Alcohol: wood 9 + 2.5 7.0APPENDIX 567
TABLE XVII (Conc.)
(1) (2) (3) (4) (5)
Ref. Commodity No.of AverageMeasure
No. price re-deviationof incon-
cessionsfrom refer-slSteflCy
ence date
Chemicals and drugs (cont.)
400Quinine 8 + 3. 1 9.5
377Soda: bicarbonate of 7 + 5.3 4.5
396Glycerine 8 + 7.0 4.7
363Alum 5 +10.5 5.0
House-furnishings
419Carpets: Wilton 6 + 2.0 8.7
425Nappies 3 + 3.7 2.3
418Carpets: Brussels 6 + 3.8 8.4
423Sheeting: 10-4Pepperell 10 + 3.8 6.2
427Tumblers 8 + 4.3 8.3
406Bedroom sets 5 ± 5.0 2.1
430Tickings: Amoskeag 10 + 5.3 6.6
414Kitchen tables 4 + 5.5 3.2
431Tubs 4 + 5.5 8.4
417Carpets: Axminster 7 + 7.0 3.6
422Pails 5 + 7.6 5.1
424Sheeting: 10.4 Wamsutta 8 + 8.0 5.0
405Bedroom chairs 4 + 8.7 3.2
426Pitchers 7 + 9.3 8.9
428Plates 3 +11.3 7.4
429Teacupsandsaucers 3 +11.3 7.4
412Kitchen chairs 8 +11.7 7.4
Miscellaneous
451Rubber 9—6.4 9.9
433Cottonseed meal 9 —4.9 7. 1
436Leather: calf 10 —1,6 8.9
441Leather:sole oak, scoured backs 9—1.3 6.8
450Rope 10 +.3 3.7
438Leather: harness oak 9 +.6 7.5
455Starch: laundry 7 +.7 4.9
440Leather: sole oak 10 +.9 6.1
448Jute 10 + 2.8 8.1
457Tobacco: smoking 2 + 4.0 5.0
456Tobacco: plug 5 + 4.8 9.9
443Paper: newsprint 8 + 10.0 7.2
Paper:wrapping, Manila 7 +14.0 9.1568 APPENDIX
TABLE XVIII
MEASURES DESCRIBING THE BEHAVIOR OF WHOLESALE PRICES DURING
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925.
Ranking of Commodities, by Groups, according to the Average Duration of the
Period of Falling Prices.'
(1) (2) (3)
Ref. Commodity Average duration of
NO. period of falling prices
(in months)
Farm products
13Cattle: choice to prime 9.9
47Milk 12.9























140Meal: corn yellow table 11.2
106Bread: N. 12.0





89 creamery extra, N. Y. 15.8
95 creamery extra, St. Louis 15.8
158Cottonseed oil 15.9
68Beef: salt 16.1
90*Butter: creameryfirsts, N. Y. 16.6
74Pork: cured, salt mess 17.0
iThe main entries in this table are averages based upon all the recorded periods of falling price.In
computing the averages given in parentheses account has been taken oniy of those periods of decline which
were limited to a single phase of recession (and depression).
*The commodities marked with an asterisk have price movements which are irregular, in the sense that
they do not conform in any systematic fashion to the cyclical movements of general prices.For a more
detailed explanation see text, pp. 81, 102.APPENDIX 569
TABLE XVIII (Cont.)
(1) (2) (3)
Ref. Commodity Average duration of








149*Sugar: raw 18.1 16.6)
76 Pork: cured, short clear sides 19.0 16.1)






111 Crackers: oyster 21.7(10.7)
152*Tea 21.9
114Herring 22.1(17.4)






112 Crackers: soda 24.0 11.2)
161*vinegar 24.8 18.4)
117*Flour: rye 25.9 19.8)
148Starch: corn 29.4 17.2)
104Bread:Cincinnati 59.0 4.0)
Clothsand clothing
206 Flannel: white 11 .1
184Flannel: unbleached 11.6
190Muslin: Fruit of the Loom 11.9
228Silk: raw, Japanese, extra-extra 11.9•
183Flannel: colored 12.0






196Sheetings: 4-4 Indian Head 16.6
192Muslin: Rough Rider 16.8
203Cotton yarns: carded, cones 22/1 17.1
174Men's shoes: vici kid 17.5
197Sheetings: 4-4 Pepperell R 17.5
220Worsted yarns: 2-32's 18.2
202Cotton yarns: carded, cones 10/1 18.3
217Storm serge 18.7(14.1)
221Worsted yarns: 2-40's 18.7(14.5)
193Muslin: Wamsutta 18.8
SSee footnote on page 568.•570 APPENDIX
TABLE XVIII (Cont.)
(1) (2) (3)
Ref. Commodity Average duration of




198Sheetings: 44 Ware Shoals 18.9
195 Print cloths 19.0




173Men's shoes: chocolate elk 22. 7
216French serge 23.1(16.0)
179 Calico 24.4(19.7)
166 Men's shoes:black calf 25.5
219 Siciliancloth 25.8(14.0)
177Women's shoes 26.6
213Underwear: shirts and drawers 28. 7(13 .0)
214Underwear: union suits 47.5(23 .0)
199Cotton thread 49.2(32:3)




248Petroleum: refined, for export 19.9(17.2)
233Anthracite coal: chestnut 21.0
232Anthracite coal: broken 23.0
237Bituminous coal: New River 23.7(13.7)
249Petroleum: refined, 1500fire test 24.0(22.5)
236Bituminous coal: Kanawha 25.2
235Anthracite coal: stove 31 .0
238Bituminous coal: Pocahontas 31.1(21.7)















266 Bar iron:fromstore, Phila. 19.1
302 Zinc:slab 19.1




260 Pig iron:Bessemer 20.7APPENDIX 571
TABLE XVIII (Cont.)
(1) (2) (3)
Ref. Commodity Average duration of
No. period of falling
prices
(in months)
Metals and metal products (coni.)
301 Zinc: sheet 20.7
261Pig iron: foundry No. 2, Northern 21. 1
















353 Turpentine: spirits of 14.0
354Lead:carbonateof 14.9
312 Oak: white quartered, N. Y. 15.4








317 Pine: yellow siding 19.4
313 Pine: winteboards 20.0(12.7)
323 Shingles:cypress 20.2
355Zinc: oxideof 22.1
319Poplar: N. Y. 22.8(18.0)
324Shuigles: red cedar 26.2(20.1)












Acid: sulphuric 46.4 21.7)
357Acid: muriatic 53.518.7)
377Soda: bicarbonate of 57.8 22.0)572 APPENDIX
TABLE XVIII (Conc.)
(1) (2) (3)
























444Paper: wrapping, Manila 14.0(10.0)
440Leather: sole oai 14.8
448Jute 15.2
441Leather: sole oak, scoured backs 15. 7
438Leather: harness oak 15. 7
450Rope 16.8
443Paper: newsprint 17.3
436Leather: calZ 19.6
451Rubber 20.0
433Cottonseed meal 22.2
455Starch: laundry 22.3(19.8)
456Tobacco: plug 42.3(13.5)T
A
B
L
E
 
X
I
X
D
E
S
C
1
U
P
'
r
z
y
E
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
 
O
F
 
U
N
W
E
I
G
H
T
E
D
 
F
I
X
E
D
 
B
A
s
E
 
R
E
L
A
T
I
V
E
S
 
O
F
 
C
O
M
M
O
D
I
T
Y
 
P
R
I
c
E
S
 
A
T
W
h
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
(
A
r
i
t
h
m
e
t
i
c
 
M
e
a
s
u
r
e
s
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
Y
e
a
r
 
M
e
a
n
M
e
-
S
t
a
n
d
-
.
6
7
4
S
f
S
i
S
k
e
w
n
e
s
s
2
K
u
r
t
o
s
i
s
r
P
e
a
r
-
t
h
a
n
a
r
d
 
d
e
-
M
s
o
n
i
a
n
v
i
a
t
i
o
n
c
u
r
v
e
x
l
O
O
t
y
p
e
1
8
9
1
1
0
0
.
0
 
1
0
0
.
0
1
8
9
2
9
5
.
4
9
5
.
9
1
0
.
2
0
7
.
2
.
0
3
2
4
4
.
6
7
7
4
—
.
0
4
8
7
1
.
6
7
7
4
3
.
2
5
7
6
.
0
0
7
9
6
.
7
1
3
5
 
I
V
1
8
9
3
0
5
.
1
9
5
.
5
1
5
.
4
2
1
0
.
9
1
.
8
5
3
7
7
.
5
3
9
4
—
.
4
0
8
2
4
.
5
3
9
4
3
.
5
1
7
7
.
5
9
4
9
7
.
9
9
2
2
 
I
V
1
8
9
4
8
5
.
7
8
7
.
2
1
4
.
5
4
1
1
.
4
.
0
0
4
7
3
.
4
7
2
8
—
.
0
2
6
6
.
4
7
2
8
.
9
3
1
5
.
0
0
3
8
1
5
.
8
9
7
6
 
I
V
1
8
9
5
8
4
.
3
8
3
.
5
1
6
.
0
3
1
2
.
8
2
.
7
9
5
5
1
4
.
9
6
8
1
.
3
0
6
1
1
1
.
9
6
8
1
1
5
.
5
4
9
7
.
2
8
1
8
4
.
3
1
1
0
 
I
V
z
1
8
9
6
8
1
.
5
8
1
.
9
1
6
.
9
1
1
4
.
0
.
1
3
4
9
6
.
7
4
2
1
—
.
0
7
4
9
3
.
7
4
2
1
7
.
0
7
9
5
.
0
1
7
0
4
.
7
5
2
2
 
I
'
V
1
8
9
7
8
1
.
0
8
1
.
8
1
5
.
7
7
1
3
.
1
.
0
3
2
4
3
.
1
4
4
9
—
.
0
8
4
7
.
1
4
4
9
.
1
9
2
6
.
1
2
7
2
6
5
.
8
1
0
0
 
I
V
1
8
9
8
8
4
.
9
8
3
.
9
1
7
.
8
4
1
4
.
2
.
7
4
8
4
5
.
9
2
0
7
.
2
3
9
5
2
.
9
2
0
7
3
.
5
9
6
2
.
1
9
3
1
6
.
9
6
1
2
 
I
V
k
1
8
9
9
9
2
.
5
9
1
.
0
2
0
.
8
2
1
5
.
2
.
4
4
9
1
5
.
1
1
1
9
.
1
9
6
0
2
.
1
1
1
9
2
.
8
7
6
5
.
1
3
4
5
7
.
6
4
0
1
 
I
V
1
9
0
0
1
0
0
.
1
9
9
.
1
2
3
.
3
4
1
5
.
7
.
3
2
4
2
4
.
8
7
2
8
.
1
6
7
0
1
.
8
7
2
8
2
.
7
7
3
0
.
0
9
7
8
7
.
6
7
8
2
 
I
V
1
9
0
1
9
9
.
2
9
7
.
6
2
4
.
2
6
1
6
.
5
.
9
1
2
8
5
.
4
1
1
1
.
3
1
9
4
2
.
4
1
1
1
2
.
0
8
3
8
.
4
0
9
8
1
0
.
0
7
2
8
 
I
V
1
9
0
2
1
0
2
.
8
9
8
.
7
2
5
.
5
6
1
6
.
8
.
8
6
9
5
5
.
6
8
3
1
.
2
8
5
1
2
.
6
8
3
1
2
.
7
5
7
7
.
2
9
5
3
8
.
2
9
7
3
 
I
V
'
T
h
e
n
u
m
b
e
r
s
 
o
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
y
e
a
r
s
 
w
e
r
e
 
a
s
 
f
o
l
l
o
w
s
:
1
8
9
1
-
1
9
0
2
:
1
9
5
1
9
1
9
-
1
9
2
2
:
3
9
1
1
9
0
2
-
1
9
1
3
:
2
0
5
1
9
2
3
-
1
9
2
4
:
3
9
0
1
9
1
3
-
1
9
1
7
:
3
9
1
1
9
2
5
:
3
8
7
1
9
1
8
:
3
8
9
1
9
2
6
:
3
8
5
T
h
e
 
e
i
g
h
t
t
a
b
l
e
s
f
o
l
l
o
w
i
n
g
 
(
X
I
X
 
t
o
 
X
X
V
I
I
)
 
a
r
e
 
b
a
s
e
d
 
o
n
 
t
h
e
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
,
w
i
t
h
 
t
w
o
 
m
i
n
o
r
 
e
x
c
e
p
t
i
o
n
s
 
i
n
 
t
h
e
c
a
s
e
o
f
 
l
i
n
k
 
r
e
l
a
t
i
v
e
s
.
'
A
m
e
a
s
u
r
e
o
f
s
k
e
w
n
e
s
s
,
 
d
e
r
i
v
e
d
a
f
t
e
r
P
e
a
r
s
o
n
'
s
 
f
o
r
m
u
l
a
,
 
h
a
s
 
b
e
e
n
 
i
n
c
l
u
d
e
d
f
o
r
 
e
a
c
h
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
s
 
i
n
 
t
h
e
s
e
 
t
a
b
l
e
s
.
S
i
n
c
e
 
i
d
e
a
l
J
 
c
u
r
v
e
s
a
r
e
m
o
d
e
l
e
s
s
,
t
h
e
t
e
r
m
 
s
k
e
w
n
e
s
s
 
h
a
s
n
o
t
 
t
h
e
 
s
s
m
e
R
i
g
n
i
f
i
c
a
n
c
e
 
f
o
r
t
h
e
s
e
 
d
i
s
t
r
i
b
u
t
i
o
n
s
 
a
s
 
i
t
h
a
s
 
f
o
r
 
d
i
s
t
r
i
b
u
t
i
o
n
s
w
i
t
h
 
t
r
u
e
 
m
o
d
e
s
.T
A
B
L
E
X
I
X
(
C
o
n
t
.
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
Y
e
a
r
M
e
a
n
M
e
—
S
t
a
n
d
-
.
6
7
4
5
u
S
k
e
w
n
e
s
s
K
u
r
t
o
s
i
s
K
!
r
P
e
a
r
-
d
i
a
n
a
r
d
 
d
e
-
M
s
o
n
i
a
n
-
v
i
a
t
i
o
n
c
u
r
v
e
x
l
O
O
t
y
p
e
1
9
0
2
1
0
0
.
0
 
1
0
0
.
0
1
9
0
3
1
0
1
.
3
1
0
1
.
6
1
1
.
3
4
7
.
6
.
1
1
7
1
3
.
8
0
1
0
—
.
1
2
5
1
.
8
0
1
0
1
.
2
5
0
7
.
0
7
2
9
1
2
.
8
7
5
5
 
I
V
1
9
0
4
1
0
1
.
6
 
1
0
1
.
0
1
7
.
4
9
1
1
.
6
.
1
8
2
6
4
.
1
7
8
6
.
1
4
2
0
1
.
1
7
8
6
1
.
8
0
9
4
.
0
8
0
4
9
.
9
3
4
8
 
I
V
1
9
0
5
1
0
3
.
0
 
1
0
2
.
9
1
9
.
2
0
1
2
.
6
.
8
8
2
0
7
.
0
1
7
3
.
2
2
6
2
4
.
0
1
7
3
5
.
3
8
8
6
.
1
6
1
5
5
.
7
1
8
0
 
I
V
1
9
0
6
1
0
9
.
0
 
1
0
8
.
0
2
2
.
3
6
1
3
.
8
2
.
0
5
0
3
1
0
.
2
4
4
2
.
3
1
6
9
7
.
2
4
4
2
8
.
3
3
7
5
.
3
0
9
6
5
.
1
7
7
0
 
I
V
1
9
0
7
1
1
5
.
1
1
1
4
.
6
2
3
.
9
8
1
4
.
0
1
.
9
9
8
2
1
0
.
6
0
2
7
.
3
0
0
2
7
.
6
0
2
7
9
.
2
1
0
8
.
2
7
5
6
4
.
9
5
3
6
 
I
V
1
9
0
8
1
0
6
.
8
 
1
0
9
.
0
2
0
.
2
3
1
3
.
8
.
0
5
5
2
5
.
5
5
7
7
—
.
0
5
4
5
2
.
5
5
7
7
4
.
9
4
9
8
.
0
0
9
3
5
.
4
5
7
8
 
I
V
1
9
0
9
1
0
9
.
9
 
1
1
2
.
3
2
2
.
1
0
1
3
.
6
.
4
2
5
9
6
.
6
7
8
9
—
.
1
4
4
6
3
.
6
7
8
9
6
.
0
8
0
1
.
0
6
4
5
5
.
1
8
3
8
 
I
V
1
9
1
0
1
1
5
.
2
1
1
5
,
7
2
8
.
5
1
1
6
.
7
5
.
9
2
8
0
1
8
.
9
3
9
3
—
.
5
3
2
8
1
5
.
9
3
9
3
1
4
.
0
9
4
6
.
8
7
3
0
5
.
1
1
3
1
 
I
V
1
9
1
1
1
1
3
.
1
1
1
0
.
8
3
4
.
2
3
2
0
,
4
1
3
.
6
0
0
1
3
1
.
5
6
0
1
.
9
4
8
3
2
8
.
5
6
0
1
1
6
.
3
1
9
9
2
.
9
1
2
4
6
.
2
3
5
3
1
9
1
2
1
1
6
.
6
 
1
1
4
.
6
3
3
.
5
9
1
9
.
4
1
5
.
0
9
2
5
3
3
.
2
9
5
8
1
.
0
5
3
5
3
0
.
2
9
5
8
1
5
.
3
1
4
1
3
.
6
9
2
4
6
.
7
4
0
2
1
9
1
3
1
1
6
.
7
 
1
1
6
.
3
2
8
.
5
5
1
6
.
5
2
.
9
1
7
9
1
0
.
9
9
7
9
.
4
1
9
8
7
.
9
9
7
9
7
.
2
4
2
1
.
5
6
0
1
5
.
8
6
5
7
 
I
V
1
9
1
3
1
0
0
.
0
 
1
0
0
.
0
1
9
1
4
1
0
0
.
0
9
9
.
6
1
3
.
0
5
8
.
8
8
.
9
0
1
9
2
3
.
5
4
3
0
.
7
1
6
0
2
0
.
5
4
3
0
1
4
.
3
8
0
4
1
.
6
1
6
1
5
.
6
5
9
1
 
V
I
1
9
1
5
1
1
0
.
1
1
0
0
.
4
7
1
.
0
5
4
3
.
5
1
1
8
.
4
6
6
7
1
3
9
.
3
5
5
0
3
3
.
6
4
6
2
1
3
6
.
3
5
5
0
 
—
8
2
.
6
9
0
1
 
—
3
5
.
9
2
8
1
—
1
.
4
4
3
1
 
L
r
1
9
1
6
1
4
2
.
5
 
1
2
1
.
0
1
3
1
.
3
7
6
2
.
2
1
6
4
.
2
4
9
7
2
0
0
.
3
4
6
7
1
8
0
.
0
9
5
6
1
9
7
.
3
4
6
7
 
—
9
8
.
0
5
5
7
 
—
5
6
.
1
0
4
4
—
2
.
1
4
7
6
 
L
i
1
9
1
7
1
9
0
.
5
1
7
1
.
2
1
3
5
.
3
8
4
7
.
9
1
4
7
.
4
4
4
8
1
9
2
.
4
4
8
9
1
7
.
3
0
4
1
1
8
9
.
4
4
8
9
 
—
6
3
.
4
3
6
6
 
—
6
7
.
7
8
5
4
—
4
.
1
6
2
0
 
L
r
1
9
1
8
2
1
4
.
7
 
1
9
2
.
3
1
1
9
.
2
7
3
7
,
5
1
2
6
.
6
8
2
1
1
4
8
.
1
8
6
1
3
0
.
2
1
1
6
1
4
5
.
1
8
6
1
 
—
8
9
.
6
7
4
1
 
—
3
7
.
9
5
3
2
—
1
.
3
7
1
9
 
L
i
1
9
1
9
2
1
8
.
4
 
2
0
8
.
9
7
0
.
6
3
2
1
.
8
2
9
.
6
1
4
9
6
8
.
2
3
6
5
1
.
2
5
4
6
6
5
.
2
3
6
5
4
1
.
6
2
8
3
4
.
9
0
2
4
5
.
4
2
2
5
1
9
2
0
2
4
5
.
3
 
2
2
9
.
3
8
1
.
4
4
2
2
.
4
1
.
7
0
7
0
7
.
4
7
0
1
.
3
7
7
7
4
.
4
7
0
1
3
.
8
1
9
2
.
4
9
4
7
7
.
4
8
2
9
 
I
V
1
9
2
1
1
6
0
.
2
1
5
4
.
7
5
2
.
4
4
2
2
.
1
.
6
9
3
7
4
.
9
1
4
2
.
2
8
8
9
1
.
9
1
4
2
1
.
7
4
7
3
.
3
5
3
7
1
1
.
0
5
8
8
 
I
V
1
9
2
2
1
5
4
.
5
1
5
1
.
5
4
4
.
5
6
1
9
.
4
.
2
5
7
2
3
.
6
6
4
4
.
2
1
7
2
.
6
6
4
4
.
5
5
7
2
.
3
6
9
1
2
5
.
9
2
1
0
 
I
V
1
9
2
3
1
6
4
.
8
 
1
5
9
.
9
4
8
.
1
8
1
9
.
7
.
1
7
3
6
3
.
3
7
6
5
.
1
9
4
2
.
3
7
6
5
.
2
3
2
2
.
5
8
5
2
5
6
.
9
2
2
5
 
I
V
1
9
2
4
1
6
2
.
8
1
5
6
.
3
4
8
.
7
3
2
0
.
2
1
.
0
2
1
4
6
.
2
6
3
6
.
2
8
9
1
3
.
2
6
3
6
3
.
4
6
3
0
.
2
8
7
7
7
.
3
5
0
0
 
I
V
1
9
2
5
1
6
7
.
7
1
6
5
.
1
4
4
.
9
9
1
8
.
1
.
5
4
6
0
5
.
0
5
5
8
.
2
2
8
9
2
.
0
5
5
8
2
.
4
7
3
6
.
1
9
2
7
8
.
5
1
3
4
 
I
V
1
9
2
6
1
6
1
.
1
1
5
6
.
0
4
5
.
6
0
1
9
.
1
5
.
4
1
4
1
.
2
8
0
8
2
.
4
1
4
1
2
.
4
5
5
5
.
2
9
5
6
8
.
8
5
3
3
 
I
VT
A
B
L
E
 
X
X
M
E
A
S
U
R
E
S
 
D
E
s
c
r
n
P
r
I
v
E
F
R
E
Q
U
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
 
O
F
 
W
E
I
G
H
T
E
D
 
F
I
X
E
D
 
B
A
S
E
 
R
E
L
A
P
I
V
E
S
 
O
F
 
C
O
M
M
O
D
I
T
Y
P
R
I
C
E
S
 
A
T
 
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
E
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
 
1
8
9
 
1
-
1
9
2
6
'
(
A
r
i
t
h
m
e
t
i
c
 
M
e
a
s
u
r
e
s
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
Y
e
a
r
 
M
e
a
n
M
e
-
S
t
a
n
d
-
.
6
7
4
.
5
u
t
h
$
2
S
k
e
w
n
e
s
s
K
u
r
t
o
s
i
s
r
P
e
a
r
-
d
i
a
n
a
r
d
 
d
e
-
s
o
m
a
n
v
i
a
t
i
o
n
c
u
r
v
e
x
l
O
O
t
y
p
e
1
8
9
1
1
0
0
.
0
1
0
0
.
0
1
8
9
2
9
5
.
1
9
4
.
3
1
0
.
2
1
7
.
2
.
0
4
7
8
4
.
0
7
2
6
.
0
6
9
8
1
.
0
7
2
6
2
.
0
0
1
8
.
0
1
8
5
9
.
0
6
6
2
 
I
V
1
8
9
3
9
7
.
4
9
7
.
1
1
8
.
5
3
1
2
.
8
1
.
9
7
5
8
5
.
9
8
9
0
.
6
9
5
0
2
.
9
8
9
0
.
0
5
0
6
4
3
.
7
5
1
4
3
5
7
.
2
9
6
1
 
V
I
1
8
9
4
8
7
.
3
8
8
.
3
1
6
.
3
1
1
2
.
6
.
0
1
0
1
3
.
1
8
5
9
—
.
0
4
5
3
.
1
8
5
9
.
3
4
1
5
.
0
2
2
3
3
8
.
2
2
7
8
 
I
V
1
8
9
5
8
9
.
6
8
7
.
8
2
2
.
5
4
1
7
.
0
8
.
1
6
8
5
1
5
.
2
6
0
3
1
.
4
2
6
7
1
2
.
2
6
0
3
.
0
1
5
1
1
2
3
4
.
2
2
7
5
 
2
4
2
0
.
5
8
2
8
 
V
I
.
,
1
8
9
6
8
5
.
1
8
4
.
1
2
0
.
3
1
1
6
.
1
2
.
8
5
3
2
1
0
.
1
6
4
7
.
4
5
0
1
7
.
1
6
4
7
5
.
7
6
9
8
.
6
6
7
5
6
.
5
6
3
3
I
V
1
8
9
7
8
5
.
2
8
5
.
4
1
4
.
6
9
1
1
.
6
.
1
6
0
6
3
.
8
3
5
9
—
.
1
4
8
6
.
8
3
5
9
1
.
1
9
0
0
.
1
0
6
1
1
3
.
4
8
8
9
 
I
V
1
8
9
8
8
8
.
1
8
8
.
7
1
6
.
7
0
1
2
.
8
.
1
3
0
7
3
.
8
9
4
0
—
.
1
2
8
7
.
8
9
4
0
1
.
3
9
5
9
.
0
7
3
3
1
1
.
8
7
7
5
 
I
V
1
8
9
9
9
4
.
8
9
3
.
6
2
3
.
8
7
1
7
.
0
2
.
3
9
1
9
7
.
7
6
4
8
.
5
3
8
0
4
.
7
6
4
8
2
.
3
5
3
9
1
.
2
3
2
6
1
1
.
1
4
6
3
 
V
I
_
_
1
9
0
0
1
0
2
.
9
1
0
2
.
4
2
4
.
5
3
1
6
.
1
1
.
6
9
0
1
7
.
6
5
0
8
.
3
6
2
2
4
.
6
5
0
8
4
.
2
3
1
3
.
4
4
3
7
7
.
0
3
4
3
 
I
V
1
9
0
1
1
0
2
.
2
1
0
0
.
5
2
3
.
5
3
1
5
.
5
.
8
9
8
9
5
.
1
5
1
8
.
3
4
0
0
2
.
1
5
1
8
1
.
6
0
6
9
.
5
1
8
9
1
2
.
1
4
6
0
 
I
V
1
9
0
2
1
0
9
.
7
1
0
4
.
2
2
9
.
4
5
1
8
.
1
1
.
2
6
8
8
5
.
3
0
9
1
.
4
7
1
1
2
.
3
0
9
1
.
8
1
1
8
1
.
5
4
8
8
2
2
.
4
7
0
8
 
V
I
1
9
0
2
1
0
0
.
0
 
1
0
0
.
0
1
9
0
3
1
0
2
.
3
1
0
2
.
4
1
3
.
8
9
9
.
2
.
0
3
8
1
2
.
7
2
9
0
—
.
1
2
6
6
—
.
2
7
1
0
—
.
6
5
6
3
—
.
0
4
4
1
 
—
1
5
.
4
5
8
5
 
I
1
9
0
4
1
0
3
.
8
1
0
2
.
7
2
1
.
5
0
1
4
.
0
.
1
1
7
0
2
.
1
7
3
7
.
7
5
8
6
—
.
8
2
6
3
—
2
.
0
0
3
6
—
.
0
4
6
8
—
3
.
1
6
4
4
 
I
1
9
0
5
1
0
3
.
7
1
0
4
.
9
2
0
.
6
9
1
3
.
5
.
3
0
1
9
3
.
4
7
0
0
—
.
2
7
1
9
.
4
7
0
0
.
0
3
4
3
7
.
0
9
9
5
3
7
9
.
2
5
9
5
 
V
I
1
9
0
6
1
0
6
.
6
 
1
0
6
.
2
1
9
.
9
3
1
2
.
6
.
4
8
6
6
4
.
9
6
8
8
.
2
1
5
1
1
.
9
6
8
8
2
.
4
7
7
8
.
1
6
9
3
8
.
4
3
2
1
 
I
V
1
9
0
7
1
1
3
,
5
1
1
3
.
8
2
0
.
6
3
1
2
.
3
.
4
2
1
9
5
.
1
8
2
8
—
.
1
8
4
8
2
.
1
8
2
8
3
.
0
9
9
9
.
1
1
7
0
7
.
2
7
9
4
 
I
V
1
9
0
8
1
0
8
.
6
 
1
0
9
.
7
1
9
.
5
0
1
2
.
1
.
0
0
1
5
3
.
0
0
0
8
—
.
0
1
9
4
.
0
0
0
8
—
.
0
0
2
9
—
.
3
8
7
9
—
4
1
3
6
.
4
8
2
7
 
I
1
9
0
9
1
1
6
.
3
 
1
1
3
.
6
2
3
.
5
2
1
3
.
6
.
4
0
0
3
4
.
8
2
7
3
.
1
9
4
4
1
.
8
2
7
3
2
.
4
5
3
7
.
1
3
8
0
8
.
3
8
0
0
 
I
V
1
9
1
0
1
2
0
.
3
1
1
7
.
2
2
8
.
3
9
1
5
.
9
2
.
1
5
9
3
9
.
7
7
3
6
.
3
4
8
7
6
.
7
7
3
6
7
.
0
6
9
3
.
3
8
2
0
5
.
6
1
3
8
 
I
V
1
9
1
1
1
1
3
.
3
 
1
1
1
.
0
2
4
.
8
5
1
4
.
8
2
.
6
7
6
1
1
8
.
4
5
6
9
.
2
6
1
1
1
5
.
4
5
6
9
2
2
.
8
8
5
5
.
2
0
4
5
3
.
8
7
5
1
 
I
V
1
9
1
2
1
1
9
.
6
 
1
2
3
.
5
2
4
.
0
0
1
3
.
5
2
.
3
5
9
1
2
0
.
8
5
7
7
—
.
2
2
5
8
1
7
.
8
5
7
7
2
8
.
6
3
8
1
.
1
5
3
5
3
.
6
6
6
1
 
I
V
1
9
1
3
1
2
0
.
9
1
2
3
.
1
2
4
.
9
1
1
3
.
9
.
6
0
1
7
6
.
1
9
5
8
—
.
1
9
4
2
3
.
1
9
5
8
4
.
5
8
6
5
.
1
2
0
7
6
.
0
0
9
9
 
T
v
-
4
i
S
e
e
 
f
o
o
t
n
o
t
e
 
t
o
 
T
a
b
l
e
 
X
I
X
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
.
C
l
'T
A
B
L
E
 
X
X
 
(
C
o
n
t
.
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
Y
e
a
r
M
e
a
n
M
e
-
S
t
a
n
d
-
.
6
7
4
5
w
S
k
e
w
n
e
s
s
K
u
r
t
o
s
i
s
r
P
e
a
r
-
d
i
a
n
a
r
d
 
d
e
-
M
S
o
n
I
v
i
a
t
i
o
n
c
u
r
v
e
x
l
O
O
t
y
p
e
1
9
1
3
1
0
0
.
0
 
1
0
0
.
0
1
9
1
4
9
8
.
3
9
9
.
3
1
0
.
2
8
7
.
1
.
0
5
7
2
8
.
9
1
1
8
—
.
0
4
0
5
3
.
9
1
1
8
1
1
.
6
5
2
0
.
0
0
4
9
4
.
0
4
4
6
 
I
V
1
9
1
5
1
0
0
.
6
9
7
.
9
3
2
.
1
7
2
1
.
6
3
5
7
.
4
7
0
6
5
7
4
.
8
0
8
7
7
.
5
8
4
2
5
7
1
.
8
0
8
7
7
1
.
2
0
5
6
3
4
1
.
5
4
8
5
1
8
.
2
2
9
3
V
I
.
,
1
9
1
6
1
2
7
.
8
1
1
8
.
2
4
2
.
9
6
2
2
.
7
3
3
0
.
8
5
6
2
7
6
5
.
6
9
9
1
3
.
8
1
1
2
7
6
2
.
6
9
9
1
5
3
2
.
8
2
9
6
4
4
.
3
0
8
3
4
.
8
8
5
3
 
V
I
z
1
9
1
7
1
8
0
.
1
1
7
4
.
6
6
1
.
4
0
2
3
.
0
4
1
.
8
1
2
2
1
9
4
.
7
8
4
7
.
8
9
5
5
1
9
1
.
7
8
4
7
2
3
8
.
1
3
2
8
2
.
4
2
3
3
3
.
5
3
2
4
S
T
E
.
,
1
9
1
8
1
9
8
.
5
1
8
7
.
7
5
6
.
4
0
1
9
.
2
2
6
.
0
7
6
9
1
5
3
.
2
4
1
8
.
6
6
4
1
1
5
0
.
2
4
1
8
2
2
2
.
2
5
2
9
1
.
3
1
3
4
3
.
4
0
6
0
 
V
I
1
9
1
9
2
1
1
.
8
 
2
0
7
.
9
5
1
.
3
9
1
6
.
4
1
.
0
1
0
5
1
3
.
8
8
0
1
.
1
5
6
1
1
0
.
2
8
0
!
1
8
.
7
2
8
7
.
0
7
3
2
3
.
8
0
2
6
 
I
V
1
9
2
0
2
3
6
.
7
 
2
2
3
.
2
7
1
.
3
3
2
0
.
3
.
6
1
9
2
4
.
6
2
5
7
.
2
8
8
1
1
.
6
2
5
7
1
.
3
9
3
8
.
3
8
8
0
1
2
.
9
4
2
3
 
I
V
1
9
2
1
1
5
5
.
0
 
1
5
1
.
9
4
8
.
7
8
2
1
.
2
1
.
0
3
0
7
7
.
0
0
3
4
.
2
5
6
0
4
.
0
0
3
4
4
.
9
1
4
7
.
2
1
0
5
6
.
0
7
0
8
 
I
V
1
9
2
2
1
5
3
.
0
 
1
5
6
.
0
4
2
.
3
7
1
8
.
4
.
2
0
5
9
4
.
3
6
5
3
—
.
1
4
4
2
1
.
3
6
5
3
2
.
1
1
2
9
.
0
7
8
5
8
.
9
7
1
7
 
I
V
1
9
2
3
1
6
2
.
8
 
1
6
0
.
3
4
5
.
4
3
1
8
.
8
.
0
2
3
8
3
.
0
7
3
0
.
0
7
5
3
.
0
7
3
0
.
0
7
4
6
.
2
4
0
7
1
6
4
.
8
1
5
0
 
I
V
1
9
2
4
1
5
7
.
9
 
1
5
2
.
5
4
3
.
2
9
1
8
.
5
.
4
9
1
4
5
.
4
9
6
7
.
1
9
1
7
2
.
4
9
6
7
3
.
5
1
9
2
.
1
2
2
9
6
.
8
2
8
7
 
I
V
1
9
2
5
1
6
4
.
1
1
6
2
.
5
3
9
.
3
3
1
6
.
2
1
.
0
4
3
0
6
.
7
6
7
1
.
2
6
8
5
3
.
7
6
7
!
4
.
4
0
3
2
.
2
3
5
9
6
.
4
3
4
3
 
I
V
1
9
2
6
1
5
6
.
4
 
1
5
2
.
1
4
1
.
8
2
1
8
.
0
.
9
3
9
7
6
.
1
2
0
9
.
2
7
6
9
3
.
1
2
0
9
3
.
4
2
2
7
.
2
6
3
6
7
.
3
2
9
6
 
I
VT
A
B
L
E
 
X
X
I
M
E
A
S
U
R
E
S
D
E
S
C
R
I
P
T
I
V
E
 
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
U
N
W
E
I
G
H
T
E
D
 
F
I
X
E
D
 
B
A
S
E
 
R
E
L
A
T
I
V
E
S
 
O
F
P
R
I
C
E
S
A
T
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
 
1
9
1
3
-
.
1
9
2
6
'
(
G
e
o
m
e
t
r
i
c
 
a
n
d
 
L
o
g
a
r
i
t
h
m
i
c
 
M
e
a
s
u
r
e
s
)
2
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
U
)
Y
e
a
r
M
e
a
n
 
M
e
d
i
a
n
 
S
t
a
n
d
-
(
J
o
e
l
-
I
n
d
e
x
S
k
e
w
-
K
u
r
t
o
s
i
s
K
i
r
P
e
a
r
-
a
r
d
d
e
-
f
i
c
i
e
n
t
o
f
 
d
i
s
-
n
e
s
s
s
o
m
a
n
v
i
a
t
i
o
n
o
f
 
v
a
n
-
 
p
e
r
s
i
o
n
3
c
u
r
v
e
a
t
i
o
n
t
y
p
e
1
9
1
3
1
0
0
.
0
1
0
0
.
0
1
9
1
4
9
9
.
2
9
9
.
6
.
0
5
2
5
2
.
6
3
8
.
2
.
9
3
4
4
 
1
0
.
4
0
5
4
 
—
.
1
7
3
1
7
.
4
0
5
4
1
2
.
0
0
7
7
.
0
9
0
!
4
.
2
3
2
8
I
V
1
9
1
5
1
0
4
.
0
1
0
0
.
3
.
1
1
4
7
5
.
6
9
1
7
.
9
1
7
.
3
3
5
8
 
3
3
.
1
6
3
3
1
.
4
2
5
8
 
3
0
.
1
6
3
3
8
.
3
1
9
2
8
.
4
4
8
0
1
0
.
6
9
3
9
V
T
j
1
9
1
6
1
3
0
.
3
1
2
2
.
4
.
1
4
1
6
6
.
6
9
2
2
.
2
1
3
.
8
3
9
7
 
2
3
.
6
4
9
2
1
.
8
9
1
4
 
2
0
.
6
4
9
2
—
.
2
2
0
7
—
—
2
0
9
.
8
9
8
9
—
2
3
9
.
4
5
2
5
L
r
1
7
6
.
3
1
7
1
.
0
.
1
5
0
7
6
.
7
1
2
3
.
7
2
.
8
3
5
6
 
1
2
.
6
6
2
3
.
3
5
3
6
9
.
6
6
2
3
1
0
.
8
1
7
9
.
3
8
1
4
4
.
8
9
5
6
I
V
1
9
1
8
2
0
2
.
1
1
9
4
.
4
.
1
3
9
0
6
.
0
3
2
1
.
8
1
.
6
2
3
1
 
1
1
.
2
8
3
8
.
2
4
1
5
8
.
2
8
3
2
1
1
.
6
9
8
4
.
1
7
3
8
4
.
4
4
2
0
I
V
1
9
1
9
2
1
0
.
7
2
0
8
.
8
.
1
1
7
4
5
.
0
5
1
8
.
4
.
0
4
2
9
7
.
1
7
9
1
.
0
3
9
6
4
.
1
7
9
1
8
.
2
2
9
4
.
0
0
4
7
4
.
4
7
3
8
I
V
1
9
2
0
2
3
3
.
0
2
2
9
.
5
.
1
4
1
7
5
.
9
9
2
2
.
2
.
1
3
8
5
5
.
5
5
3
4
.
0
8
8
7
2
.
5
5
3
4
4
.
6
9
1
4
.
0
2
4
8
5
.
6
4
6
4
I
V
k
1
9
2
1
1
5
1
.
6
1
5
4
.
7
.
1
4
9
0
6
.
8
3
2
3
.
3
.
5
1
0
1
5
.
4
1
7
4
 
—
.
2
0
0
1
2
.
4
1
7
4
3
.
3
0
4
4
.
1
3
5
8
7
.
0
9
4
7
I
V
1
9
2
2
1
4
7
.
7
1
5
0
.
9
.
1
3
2
8
6
.
1
2
2
0
.
8
.
7
1
3
9
6
.
5
5
3
7
 
—
.
2
0
7
1
3
.
5
5
3
7
4
.
9
6
5
6
.
1
3
6
3
5
.
8
4
7
9
I
V
1
9
2
3
1
5
8
.
1
1
6
1
.
9
.
1
3
5
6
6
.
1
7
2
1
.
2
.
4
4
5
3
4
.
5
7
1
3
—
.
2
2
5
9
1
.
5
7
1
3
1
.
8
0
6
7
.
2
0
8
4
1
0
.
3
8
1
3
I
V
1
9
2
4
1
5
5
.
4
1
5
6
.
6
.
1
3
4
1
6
.
1
2
2
1
.
0
.
4
5
6
4
6
.
1
9
4
4
—
.
1
6
1
5
3
.
1
9
4
4
5
.
0
1
9
7
.
0
8
2
1
5
.
6
6
3
3
I
V
1
9
2
5
1
6
1
.
3
1
6
4
.
9
.
1
2
0
0
5
.
4
3
1
8
.
8
.
2
1
1
5
4
.
0
4
0
0
 
—
.
1
6
3
0
1
.
0
4
0
0
1
.
4
4
5
7
.
1
1
6
7
1
1
.
7
3
9
6
I
V
1
9
2
6
1
5
4
.
7
1
5
6
.
0
.
1
2
4
9
5
.
7
0
1
9
.
0
.
2
4
7
3
4
.
7
3
0
7
 
—
.
1
4
6
0
1
.
7
3
0
7
2
.
7
1
9
4
.
0
7
4
7
7
.
6
8
5
6
I
V
3
S
e
e
f
o
o
t
n
o
t
e
 
t
o
X
I
X
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
n
u
m
b
e
r
o
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
.
2
/
i
l
J
m
e
a
s
u
r
e
s
i
n
 
t
h
i
s
 
t
a
b
l
e
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
u
t
e
d
 
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
 
o
f
 
r
e
l
a
t
i
v
e
 
p
r
i
c
e
s
.
T
h
e
 
a
v
e
r
a
g
e
s
 
a
n
d
 
t
h
e
 
i
n
d
e
x
e
s
 
o
f
 
d
i
s
p
e
r
s
i
o
n
 
g
i
v
e
n
 
i
n
 
t
h
e
 
t
a
b
l
e
s
 
a
r
e
 
t
h
e
 
a
n
t
i
-
l
o
g
a
r
i
t
h
m
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
l
o
g
a
r
i
t
h
m
i
c
 
m
e
a
s
u
r
e
s
.
T
h
e
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
v
a
r
i
a
t
i
o
n
 
a
r
e
 
g
i
v
e
n
 
a
s
 
d
e
r
i
v
e
d
 
d
i
r
e
c
t
l
y
 
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
T
h
e
 
c
r
i
t
e
r
i
a
 
o
f
 
c
u
r
v
e
 
t
y
p
e
 
r
e
l
a
t
e
 
t
o
 
t
h
e
 
l
o
g
a
r
i
t
h
m
i
c
 
d
i
s
t
r
i
b
u
t
i
o
n
s
.
3
S
e
e
 
p
a
g
e
 
2
5
7
 
f
o
r
 
a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
d
e
x
 
o
f
 
d
i
s
p
e
r
s
i
o
n
.T
A
B
L
E
 
X
X
I
I
M
E
A
S
U
R
E
S
 
D
E
S
C
R
I
P
T
I
V
E
 
O
F
 
F
R
E
Q
t
T
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
 
O
F
 
W
E
I
G
H
T
E
D
 
F
I
X
E
D
 
B
A
S
E
 
R
E
L
A
T
I
V
E
S
 
O
F
 
C
O
M
M
O
D
I
T
Y
P
R
I
c
E
s
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
(
G
e
o
m
e
t
r
i
c
a
n
d
 
L
o
g
a
r
i
t
h
m
i
c
 
M
e
a
s
u
r
e
s
)
2
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
1
4
)
Y
e
a
r
M
e
a
n
 
M
e
d
i
a
n
 
S
t
a
n
d
-
C
o
e
f
-
I
n
d
e
x
S
k
e
w
-
 
K
u
r
t
o
s
i
s
r
P
e
a
r
-
a
r
d
 
d
e
-
f
i
c
i
e
n
t
o
f
 
d
i
s
-
n
e
s
s
s
o
n
i
a
n
v
i
a
t
i
o
n
o
f
 
v
a
n
-
 
p
e
r
s
i
o
n
3
C
u
r
v
e
a
t
i
o
n
t
y
p
e
1
9
1
3
1
0
0
.
0
1
0
0
.
0
1
9
1
4
9
7
.
9
9
9
.
7
.
0
4
7
3
2
.
3
8
7
.
4
.
4
0
6
0
5
.
4
6
1
9
1
6
9
8
2
.
4
6
1
9
3
.
7
0
5
8
.
0
9
5
1
6
.
5
6
6
8
I
V
1
9
1
5
9
8
.
6
9
8
.
2
.
0
8
0
9
4
.
0
6
1
2
.
6
3
,
7
0
2
5
 
2
2
.
2
2
9
2
3
0
3
7
 
1
9
.
2
2
9
2
2
7
.
3
5
0
8
.
2
7
6
8
3
.
8
4
4
8
I
V
1
9
1
6
1
2
4
.
6
1
1
8
.
4
.
0
9
3
5
4
.
4
6
1
4
.
6
3
.
0
7
8
8
 
1
3
.
1
5
7
3
3
7
0
0
 
1
0
.
1
5
7
3
1
1
.
0
7
8
0
.
4
1
8
0
4
.
9
1
7
0
I
v
1
9
1
7
1
7
2
.
2
1
7
0
.
8
.
1
2
8
8
5
.
7
6
2
0
.
1
.
0
8
9
9
4
.
3
6
9
8
0
8
9
8
1
.
3
6
9
8
2
.
4
6
9
7
.
0
2
8
7
7
.
9
6
8
2
I
V
z
1
9
1
8
1
9
2
.
2
1
8
9
.
2
.
1
1
6
0
5
.
0
8
1
8
.
1
.
0
2
0
5
5
.
0
9
6
2
0
3
5
4
2
.
0
9
6
2
4
.
1
1
8
1
.
0
0
4
0
5
.
9
3
8
3
I
V
1
9
1
9
2
0
5
.
2
2
0
5
.
2
.
1
1
0
1
4
.
7
6
1
7
.
8
.
5
2
7
9
6
.
1
3
8
8
1
7
9
2
3
.
1
3
8
8
4
.
6
9
4
0
.
1
0
2
2
5
.
8
9
3
9
I
V
1
9
2
0
2
2
5
.
3
2
2
3
.
6
.
1
3
8
2
5
.
8
7
2
1
.
6
1
.
3
5
4
0
9
.
3
3
0
9
2
4
2
9
6
.
3
3
0
9
8
.
5
9
9
9
.
1
7
9
9
4
.
8
6
7
7
I
V
k
1
9
2
1
1
4
6
.
6
1
5
1
.
5
.
1
4
9
9
6
.
9
2
2
3
.
5
1
.
6
7
0
4
9
.
2
1
2
2
2
9
1
9
6
.
2
1
2
2
7
.
4
1
3
2
.
2
6
3
9
5
.
2
9
4
7
I
V
1
9
2
2
1
4
7
.
8
1
5
2
.
3
.
1
3
3
6
6
.
1
6
2
1
.
0
3
.
3
5
7
9
 
1
3
.
2
8
0
3
4
0
0
4
 
1
0
.
2
8
0
3
1
0
.
4
8
6
9
.
4
9
2
9
5
.
1
0
4
9
I
V
1
9
2
3
1
5
5
.
8
1
6
1
.
2
.
1
3
7
2
6
.
2
6
2
1
.
5
1
.
4
5
4
7
6
.
9
8
6
8
3
5
0
0
3
.
9
8
6
8
3
.
6
0
9
5
.
4
2
6
1
7
.
5
3
3
6
I
V
1
9
2
4
1
5
2
.
3
1
5
3
.
3
.
1
3
3
7
6
.
1
3
2
1
.
0
2
.
5
6
3
1
1
1
.
4
5
7
4
3
5
1
7
8
.
4
5
7
4
9
.
2
2
5
6
.
3
8
0
6
5
.
1
3
4
2
I
V
1
9
2
5
1
5
9
.
4
1
6
2
.
3
.
1
0
4
3
4
.
7
4
1
6
.
3
.
0
7
3
2
4
.
5
3
2
1
0
7
7
0
1
.
5
3
2
1
2
.
8
4
4
7
.
0
2
0
4
7
.
2
9
5
6
I
V
1
9
2
6
1
5
0
.
7
1
5
2
.
1
.
1
1
7
8
5
.
4
1
1
7
.
4
.
4
0
3
7
5
.
9
8
5
0
1
5
4
3
2
.
9
8
5
0
4
.
7
5
8
7
.
0
7
5
3
5
.
7
7
6
2
I
V
t
S
e
e
f
o
o
t
n
o
t
e
 
t
o
 
T
a
b
l
e
 
X
I
X
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
.
t
h
e
 
m
e
a
s
u
r
e
s
 
i
n
 
t
h
i
s
 
t
a
b
l
e
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
u
t
e
d
 
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
 
o
f
 
r
e
l
a
t
i
v
e
 
p
r
i
c
e
s
.
T
h
e
 
a
v
e
r
a
g
e
s
 
a
n
d
 
t
h
e
 
i
n
d
e
x
e
s
 
o
f
 
d
i
s
p
e
r
s
i
o
n
 
g
i
v
e
n
 
i
n
 
t
h
e
 
t
a
b
l
e
 
a
r
e
 
t
h
e
 
a
n
t
i
-
l
o
g
a
r
i
t
h
m
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
l
o
g
a
r
i
t
h
m
i
c
 
m
e
a
s
u
r
e
s
.
T
h
e
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
v
a
r
i
a
t
i
o
n
 
a
r
e
 
g
i
v
e
n
 
a
s
 
d
e
r
i
v
e
d
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
.
T
h
e
 
c
r
i
t
e
r
i
a
 
o
f
 
c
u
r
v
e
 
t
y
p
e
 
r
e
l
a
t
e
 
t
o
 
t
h
e
 
l
o
g
a
r
i
t
h
m
i
c
 
d
i
s
t
r
i
b
u
t
i
o
n
s
.
8
S
e
e
 
p
a
g
e
 
2
5
7
 
f
o
r
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
d
e
x
 
o
f
 
d
i
s
p
e
r
s
i
o
n
.T
A
B
L
E
 
X
X
I
I
I
M
E
A
S
U
R
E
S
 
D
E
S
C
R
I
P
T
I
V
E
 
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
 
O
F
 
U
N
W
E
I
G
H
T
E
D
 
L
I
N
K
 
R
E
L
A
T
I
V
E
S
 
O
F
C
O
M
M
O
D
I
T
Y
 
P
r
n
c
E
s
 
A
T
 
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
1
9
1
3
-
1
9
2
6
'
(
A
r
i
t
h
m
e
t
i
c
 
M
e
a
s
u
r
e
s
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
1
4
)
(
1
5
)
Y
e
a
r
M
e
a
n
C
h
a
i
n
 
M
e
d
i
a
n
 
C
h
a
i
n
S
t
a
n
d
-
S
k
e
w
-
K
u
.
r
-
r
P
e
a
r
-
i
n
d
e
x
i
n
d
e
x
a
r
d
M
n
e
s
s
t
o
s
i
s
s
o
n
i
a
n
(
f
r
o
m
(
f
r
o
m
d
e
w
-
c
u
r
v
e
m
e
a
n
s
)
m
e
-
a
t
i
o
n
x
l
O
O
t
y
p
e
d
i
a
n
s
)
1
9
1
3
 
1
0
0
.
0
1
0
0
.
0
1
0
0
.
0
1
0
0
.
0
1
9
1
4
 
1
0
0
.
0
1
0
0
.
0
9
9
.
6
9
9
.
6
1
3
.
0
6
8
.
8
8
.
9
0
1
9
2
3
.
5
4
3
0
.
7
1
6
0
 
2
0
.
5
4
3
0
1
4
.
3
8
0
4
1
.
6
1
6
1
5
.
6
9
1
5
V
I
1
9
1
5
1
0
8
.
7
1
0
8
.
7
1
0
1
.
5
1
0
1
.
2
4
1
.
7
5
2
5
.
9
6
7
.
0
9
4
5
8
7
.
5
5
9
0
1
4
.
1
4
0
9
.
 
8
4
.
5
5
9
0
—
3
2
.
1
6
5
5
—
-
-
-
2
8
.
7
1
1
3
 
—
3
.
6
3
0
8
 
L
i
'
1
9
1
6
 
1
2
7
.
6
1
3
8
.
7
1
1
9
.
8
1
2
1
.
2
3
2
.
0
7
1
7
.
0
1
2
.
8
9
2
7
2
8
.
3
4
3
6
 
1
.
0
1
6
4
 
2
5
.
3
4
3
6
1
2
.
0
0
9
2
3
.
5
2
9
9
7
.
2
2
0
0
 
Y
b
Z
1
9
1
7
1
3
8
.
0
1
9
1
.
4
1
3
5
.
0
1
6
3
.
6
2
6
.
6
3
1
3
.
0
.
1
9
2
8
 
4
.
6
6
9
1
.
1
2
7
7
1
,
6
6
9
1
2
.
7
5
9
8
.
0
5
6
8
7
.
5
5
7
7
 
I
V
1
9
1
8
 
1
1
7
.
0
2
2
4
.
0
1
1
6
.
8
1
9
1
.
1
2
3
.
1
6
1
3
.
3
.
2
0
6
3
 
4
.
8
0
8
4
.
1
2
8
5
1
.
8
0
8
4
2
.
9
9
7
8
.
0
5
6
3
7
.
2
0
9
3
 
I
V
I
'
1
9
1
9
1
0
7
.
3
2
4
0
.
3
1
0
6
.
5
2
0
3
.
5
2
5
.
9
3
1
6
.
3
2
.
1
5
9
4
1
2
.
8
9
9
9
.
2
7
4
6
9
.
8
9
9
9
1
3
.
3
2
1
6
.
2
2
7
0
4
.
3
8
7
1
 
I
V
1
9
2
0
1
1
4
.
1
2
7
4
.
2
1
0
9
.
9
2
2
3
.
6
2
7
.
8
8
1
6
.
5
1
.
6
0
4
7
 
6
.
4
2
0
6
.
4
4
2
8
3
.
4
2
0
6
2
.
0
2
7
2
.
8
4
1
6
1
1
.
2
9
4
1
 
I
V
1
9
2
1
6
7
.
4
1
8
4
.
9
6
7
.
9
1
5
1
.
8
1
7
.
3
2
1
7
.
3
.
0
5
1
0
 
2
.
8
9
1
1
—
.
1
2
9
2
 
—
.
1
0
8
9
—
.
3
7
0
8
—
.
1
0
4
6
—
2
9
.
7
7
5
1
 
I
1
9
2
2
9
9
.
2
1
8
3
.
4
9
4
.
9
1
4
4
.
1
1
9
.
5
0
1
3
.
3
2
.
2
7
9
8
 
6
.
7
2
6
7
.
6
7
0
3
3
.
7
2
6
7
.
6
1
4
0
4
.
3
7
6
7
3
3
.
6
8
8
5
 
V
I
1
9
2
3
1
0
7
.
9
1
9
7
.
9
1
0
6
.
8
1
5
3
.
9
1
5
.
5
9
9
.
7
.
8
9
0
9
 
8
.
1
6
5
5
.
1
9
9
0
5
.
1
6
5
5
7
.
6
5
8
5
.
1
2
0
9
4
.
9
1
5
9
 
I
V
1
9
2
4
9
9
.
5
1
9
6
.
9
9
8
.
9
1
5
2
.
1
1
4
.
2
5
9
,
7
1
3
.
3
9
3
9
3
8
.
2
2
9
1
.
7
4
1
2
 
3
5
.
2
2
9
1
3
0
.
2
7
6
6
1
.
6
6
7
6
4
.
7
2
3
5
 
V
I
1
9
2
5
1
0
5
.
2
2
0
7
.
1
1
0
2
.
7
1
5
6
.
2
1
6
.
2
0
1
0
.
4
1
2
.
4
6
6
1
3
0
.
2
4
2
0
.
8
7
0
5
2
7
.
2
4
2
0
1
7
.
0
8
5
7
2
.
4
1
1
9
5
.
8
9
1
2
1
9
2
6
9
6
.
4
1
9
9
.
6
9
7
.
1
1
5
1
.
7
1
0
.
8
4
7
.
6
.
2
0
4
5
 
7
.
6
9
6
4
—
.
0
8
5
6
4
.
6
9
6
4
8
.
7
7
9
3
.
0
2
2
1
4
.
4
3
6
7
 
I
V
i
T
h
e
n
u
m
b
e
r
s
 
o
f
 
p
r
i
c
e
q
u
o
t
a
t
i
o
n
s
f
o
r
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
y
e
a
r
s
 
w
e
r
e
 
a
s
 
f
o
l
l
o
w
s
:
-
1
9
1
3
-
1
9
1
7
:
3
9
1
1
9
1
8
-
1
9
1
9
:
3
3
9
1
9
2
0
—
1
0
2
2
:
3
9
1
1
9
2
3
-
1
9
2
4
:
3
9
0
1
9
2
5
:
3
8
7
1
9
2
6
:
3
8
5T
A
B
L
E
 
X
X
I
V
D
E
S
C
R
I
P
T
I
V
E
 
o
v
 
F
R
E
Q
U
E
N
C
Y
 
D
I
s
T
R
I
B
U
'
n
o
N
s
 
O
F
 
W
E
I
G
H
T
E
D
 
L
I
N
K
 
R
E
L
A
T
I
V
E
S
 
O
F
 
C
O
M
-
M
O
D
I
T
Y
 
P
R
I
C
E
S
 
A
T
 
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
(
A
r
i
t
h
m
e
t
i
c
M
e
a
s
u
r
e
s
)
(
1
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
1
4
)
(
1
5
)
Y
e
a
r
M
e
a
n
 
C
h
a
i
n
M
e
-
C
h
a
i
n
S
t
a
n
d
-
.
6
7
4
5
u
S
k
e
w
-
K
u
r
-
1
C
2
r
P
e
a
r
-
i
n
d
e
x
d
i
a
n
i
n
d
e
x
a
r
d
M
n
e
s
s
t
o
s
i
s
s
o
n
i
a
n
(
f
r
o
m
(
f
r
o
m
d
c
v
i
-
c
u
r
v
e
m
e
a
n
s
)
m
e
-
a
t
i
o
n
x
!
0
0
t
y
p
e
d
i
a
n
s
)
1
9
1
3
1
0
0
.
0
1
0
0
.
0
1
0
0
.
0
1
0
0
.
0
1
9
1
4
9
8
.
3
9
8
.
3
9
9
.
3
9
9
.
3
1
0
.
2
8
7
.
1
.
0
5
7
2
8
.
9
1
1
8
—
.
0
4
0
5
5
.
9
1
1
8
1
1
.
6
5
2
0
.
0
0
4
9
4
.
0
4
4
6
I
V
1
9
1
5
 
1
0
2
.
4
1
0
0
.
6
9
9
.
2
9
8
.
5
2
1
.
2
9
1
4
.
0
1
0
6
:
3
6
3
6
 
2
1
8
.
5
7
0
2
 
2
.
5
6
3
7
 
2
1
5
.
5
7
0
2
 
1
1
2
.
0
4
9
6
2
0
.
9
8
4
7
5
.
9
5
4
8
 
V
i
i
1
9
1
6
 
1
2
8
.
4
1
2
9
.
2
 
1
2
0
.
4
1
1
8
.
6
3
0
.
8
6
1
6
.
2
8
.
8
8
4
8
 
2
1
.
8
0
5
4
.
7
9
1
3
 
1
8
.
8
0
5
4
1
0
.
9
5
6
4
2
.
0
5
9
6
6
.
5
2
8
0
 
V
I
1
9
1
7
 
1
4
0
.
9
1
8
2
.
1
1
3
8
.
9
1
6
4
.
8
2
5
.
6
3
1
2
.
3
.
3
3
4
4
4
.
4
8
6
1
.
1
8
9
5
1
.
4
8
6
!
1
.
9
6
9
0
.
1
4
0
5
9
.
6
0
4
0
 
I
V
1
9
1
8
 
1
1
3
.
7
2
0
7
.
0
 
1
1
4
.
9
1
8
9
.
4
2
2
.
7
7
1
3
.
5
.
1
5
2
8
1
.
9
4
6
2
3
.
4
3
4
0
.
0
3
6
3
6
.
6
2
7
9
 
I
V
1
9
1
9
 
1
0
8
.
5
2
2
4
.
7
1
0
7
.
3
2
0
3
.
2
1
9
.
2
4
1
2
.
0
1
.
0
2
4
5
7
.
2
4
0
2
.
2
4
6
2
4
.
2
4
0
2
5
.
4
0
6
9
.
1
9
1
9
5
.
7
8
7
8
 
I
V
1
9
2
0
 
1
1
3
.
1
2
5
4
.
1
1
0
9
.
2
2
2
1
.
8
2
7
.
1
6
1
6
.
2
1
.
3
9
2
7
6
.
2
1
2
7
.
3
9
6
6
3
.
2
1
2
7
2
.
2
4
7
3
.
6
3
6
1
1
0
.
1
9
8
9
 
I
V
1
9
2
1
6
7
.
5
1
7
1
.
5
6
5
.
9
1
4
6
.
1
1
7
.
9
7
1
8
.
0
.
1
7
7
7
2
.
6
8
4
2
.
3
5
7
1
 
—
.
3
1
5
8
 
—
1
.
1
6
4
7
—
.
1
2
0
8
 
—
7
.
7
6
0
8
 
I
1
9
2
2
 
1
0
2
.
6
1
7
5
.
9
9
8
.
5
1
4
4
.
0
1
9
.
4
5
1
2
.
8
2
.
3
1
8
2
6
.
9
2
6
6
.
6
4
4
6
3
.
9
2
6
6
.
8
9
8
6
3
.
0
6
2
5
2
4
.
0
9
3
5
 
V
I
1
9
2
3
 
1
0
6
.
2
1
8
6
.
9
 
1
0
4
.
9
1
5
1
.
0
1
7
.
3
4
1
1
.
0
.
2
5
5
7
2
.
3
4
3
4
 
1
.
1
4
2
3
 
—
.
6
5
6
6
 
—
2
.
0
8
0
3
—
.
1
0
1
9
 
—
3
.
1
3
7
1
 
I
1
9
2
4
9
8
.
2
1
8
3
.
5
9
8
.
0
1
4
8
.
0
1
2
.
0
5
8
.
3
2
.
2
7
1
2
 
1
9
.
4
9
8
8
.
2
2
6
5
 
1
6
.
4
9
8
8
2
6
.
1
8
4
0
.
1
5
4
2
3
.
7
1
8
5
 
I
V
1
9
2
5
 
1
0
7
.
3
1
9
7
.
0
 
1
0
4
.
1
1
5
4
.
1
2
2
.
1
9
1
3
.
9
1
1
.
7
9
4
1
2
4
.
4
5
1
5
1
.
1
0
9
3
2
1
.
4
5
1
5
7
.
5
2
0
7
4
.
7
3
2
9
9
.
3
0
0
2
 
V
I
a
1
9
2
6
9
5
.
4
1
8
7
.
9
9
7
.
0
1
4
9
.
5
1
2
.
0
7
8
.
5
.
0
7
8
5
5
.
0
5
9
2
—
.
0
7
1
3
2
.
0
5
9
2
3
.
8
8
2
9
.
0
1
6
4
6
.
1
5
1
1
 
I
V
'
S
e
e
f
o
o
t
n
o
t
e
 
t
o
 
T
a
b
l
e
 
X
X
I
I
I
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
ø
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
.T
A
B
L
E
 
X
X
V
M
E
A
S
U
R
E
S
 
D
E
s
c
m
r
'
r
I
v
E
 
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
I
s
m
r
a
u
r
r
O
N
s
 
O
F
 
U
N
W
E
I
G
H
T
E
J
)
 
L
I
N
K
 
R
E
L
A
T
I
V
E
S
 
O
F
 
C
O
M
-
M
O
D
I
T
Y
 
P
R
I
C
E
S
 
A
T
 
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
(
G
e
o
m
e
t
r
i
c
a
n
d
 
L
o
g
a
r
i
t
h
m
i
c
 
M
e
a
s
u
r
e
s
)
2
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
1
4
)
(
1
5
)
(
1
6
)
Y
e
a
r
M
e
a
n
 
C
h
a
i
n
C
h
a
i
n
S
t
a
n
d
-
C
o
e
f
-
I
n
d
e
x
S
k
e
w
-
K
u
r
-
r
P
e
a
r
-
i
n
d
e
x
d
i
a
n
i
n
d
e
x
a
r
d
f
i
c
i
e
n
t
o
f
 
d
i
s
-
n
e
s
s
t
o
s
i
s
s
o
m
a
n
(
f
r
O
m
(
f
r
o
m
d
e
v
i
a
-
o
f
 
v
a
n
-
p
e
r
-
c
u
r
v
e
m
e
a
n
s
)
m
e
-
t
i
o
n
a
t
i
o
n
s
i
o
n
3
t
V
1
)
C
1
9
1
3
=
d
i
a
.
n
s
)
1
0
0
1
9
1
3
=
1
0
0
1
8
9
1
9
9
.
3
8
7
.
8
9
9
.
2
9
0
.
0
.
0
5
6
3
2
.
8
3
8
.
8
.
0
6
1
0
 
3
.
9
9
4
7
.
0
8
1
4
.
9
9
4
7
1
.
8
0
6
5
.
0
2
6
1
9
.
7
4
3
9
 
I
V
1
8
9
2
9
4
.
5
8
3
.
0
9
5
.
8
8
6
.
2
.
0
4
8
7
2
.
4
7
7
.
6
.
7
5
4
1
 
6
.
0
1
8
8
—
.
2
3
6
3
 
3
.
0
1
8
8
 
3
.
7
7
5
2
.
1
8
6
2
6
.
7
7
7
9
 
I
V
1
8
9
3
9
9
.
5
8
2
.
5
9
8
.
8
8
5
.
2
.
0
5
2
9
2
.
6
5
8
.
3
.
7
2
4
8
 
5
.
6
2
7
1
.
2
4
8
4
 
2
.
6
2
7
1
 
3
.
0
7
9
8
.
2
1
5
4
7
.
6
0
2
3
 
I
V
1
8
9
4
9
0
.
0
7
4
.
2
9
0
.
9
7
7
.
4
.
0
5
0
0
2
.
5
6
7
.
8
.
1
6
2
q
 
4
.
5
0
9
2
—
.
 
1
2
0
6
 
1
.
5
0
9
2
 
2
.
5
2
9
5
.
0
5
1
7
7
.
9
3
7
3
 
I
V
1
8
9
5
9
8
.
1
7
2
.
8
9
8
.
0
7
5
.
9
.
0
5
8
0
2
.
9
1
9
.
0
.
1
0
6
5
 
6
.
1
9
7
0
.
0
7
0
3
 
3
.
1
9
7
0
 
6
.
0
7
4
6
.
0
1
5
2
5
.
0
2
8
0
 
I
V
1
8
9
6
9
6
.
0
6
9
.
9
9
8
.
5
7
4
.
7
.
0
6
2
4
3
.
1
5
9
.
8
.
9
6
0
2
 
6
.
4
3
6
5
—
.
2
6
4
4
 
3
.
4
5
6
5
 
4
.
0
3
2
4
.
2
3
2
0
6
.
6
9
0
2
 
I
V
1
8
9
7
9
9
.
8
6
9
.
7
9
9
.
9
7
4
.
6
.
0
6
6
6
3
.
3
3
1
0
.
4
.
0
8
3
4
 
8
.
3
9
0
9
—
.
0
5
0
7
 
5
.
3
9
0
9
1
0
.
3
3
1
5
.
0
0
7
7
4
.
1
6
3
2
I
V
1
8
9
8
 
1
0
4
.
3
7
2
.
7
 
1
0
2
.
5
7
6
.
5
.
0
5
0
4
2
.
5
0
7
.
8
.
2
8
0
9
 
4
.
1
8
1
3
.
1
8
6
2
1
.
1
8
1
3
 
1
.
5
1
9
8
.
1
5
0
1
1
1
.
4
5
0
3
 
I
V
1
8
9
9
1
0
8
.
5
7
8
.
9
 
1
0
5
.
4
8
0
.
6
.
0
6
6
3
3
.
2
5
1
0
.
3
2
.
2
7
0
4
6
.
2
6
2
8
.
8
0
2
9
 
3
.
2
6
2
8
—
.
2
8
5
6
—
9
.
3
4
8
8
—
6
2
.
8
6
8
4
 
I
1
9
0
0
 
1
0
8
.
4
8
5
.
5
 
1
0
7
.
5
8
6
.
6
.
0
5
2
4
2
.
5
8
8
.
2
.
0
1
8
6
 
4
.
3
8
4
1
.
0
3
9
3
1
.
3
8
4
1
 
2
.
7
1
2
5
.
0
0
5
3
7
.
4
4
4
4
I
V
1
9
0
1
9
8
.
8
8
4
.
5
9
8
.
7
8
5
.
5
.
0
5
4
2
2
.
7
2
8
.
5
.
5
3
9
1
 
4
.
4
4
6
8
.
2
7
3
4
1
.
4
4
6
8
.
3
6
2
2
1
3
.
6
6
9
9
 
I
V
1
9
0
2
1
0
4
.
2
8
8
.
1
 
1
0
3
.
2
8
8
.
2
.
0
5
5
9
2
.
7
7
8
.
7
.
1
3
3
8
 
6
.
0
2
6
6
.
0
8
1
2
 
3
.
0
2
6
6
 
5
.
6
5
1
8
.
0
2
0
3
5
.
1
9
4
2
 
I
V
1
9
0
3
1
0
0
.
2
8
8
.
3
 
1
0
1
.
4
8
9
.
5
.
0
4
9
3
2
.
4
6
7
.
7
.
4
9
3
9
 
4
.
4
0
7
5
—
.
2
5
8
4
 
1
.
4
0
7
5
 
1
.
3
3
3
2
.
3
1
4
7
1
3
.
1
1
2
2
 
I
V
1
9
0
4
9
9
.
2
8
7
.
5
9
9
.
9
8
9
.
4
.
0
5
5
0
2
.
7
6
8
.
6
.
1
6
4
3
 
5
.
4
2
5
2
—
.
0
9
9
6
 
2
.
4
2
5
2
 
4
.
3
5
7
5
.
0
3
1
6
5
.
8
6
7
0
 
I
V
1
9
0
5
1
0
1
.
9
8
9
.
2
 
1
0
1
.
4
9
0
.
5
.
0
4
3
5
2
.
1
7
6
.
8
1
.
1
4
4
1
 
1
0
.
5
8
5
2
.
1
9
6
0
 
7
.
5
8
5
2
 
1
1
.
7
3
8
2
.
1
1
5
6
4
.
3
1
4
7
 
I
V
1
9
0
6
 
1
0
5
.
4
9
4
.
1
1
0
5
.
5
9
5
.
6
.
0
4
6
5
2
.
3
0
7
.
3
.
4
0
7
3
 
5
.
8
3
7
8
—
.
 
1
5
8
9
 
2
.
8
3
7
8
 
4
.
4
5
3
6
.
0
8
0
7
5
.
9
6
8
8
 
I
V
1
9
0
7
1
0
5
.
5
9
9
.
3
 
1
0
4
.
6
9
9
.
9
.
0
4
7
0
2
.
3
2
7
.
4
.
0
2
8
1
 
1
0
.
0
1
9
5
.
0
2
6
6
 
7
.
0
7
9
5
 
1
4
.
0
7
4
8
.
0
0
2
1
3
.
8
5
8
6
 
I
V
i
T
h
e
n
u
m
b
e
r
s
 
o
f
 
i
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
d
i
t
l
e
r
e
n
t
 
y
e
a
r
s
 
w
e
r
e
 
a
s
 
f
o
l
l
o
w
s
:
1
8
9
1
-
1
9
0
2
:
1
9
5
1
9
2
0
-
1
9
2
2
:
3
9
1
1
9
0
2
-
1
9
1
3
:
2
0
5
1
9
2
3
-
1
9
2
4
:
3
9
0
1
9
1
3
-
1
9
1
7
:
3
9
1
1
9
2
5
:
3
8
7
1
9
1
8
-
1
9
1
9
:
3
8
9
1
9
2
6
:
3
8
5
2
A
1
1
 
t
h
e
 
m
e
a
s
u
r
e
s
 
i
n
 
t
h
i
s
 
t
a
b
l
e
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
u
t
e
d
 
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
 
o
f
 
r
e
l
a
t
i
v
e
 
p
r
i
c
e
s
.
T
h
e
 
a
v
e
r
a
g
e
s
 
a
n
d
 
t
h
e
 
i
n
d
e
x
e
s
 
o
f
 
d
i
s
p
e
r
s
i
o
n
 
g
i
v
e
n
 
•
i
n
 
t
h
e
 
t
a
b
l
e
 
a
r
e
t
h
e
 
a
n
t
i
-
l
o
g
a
r
i
t
h
m
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
u
i
g
 
l
o
g
a
r
i
t
h
m
i
c
 
m
e
a
s
u
r
e
s
.
 
T
h
e
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
v
a
r
i
a
t
i
o
n
 
a
r
e
 
g
i
v
e
n
 
a
s
 
d
e
r
i
v
e
d
 
d
i
r
e
c
t
l
y
 
f
r
o
m
 
t
h
e
l
o
g
a
r
i
t
h
m
s
.
 
T
h
e
 
c
r
i
t
e
r
i
a
 
o
f
 
c
u
r
v
e
 
t
y
p
e
 
r
e
l
a
t
e
 
t
o
 
t
h
e
 
l
o
g
a
r
i
t
h
m
i
c
 
d
i
s
t
r
i
b
u
t
i
o
n
s
.
3
S
e
e
 
p
a
g
e
 
2
5
7
 
f
o
r
 
a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
d
e
x
 
o
f
 
d
i
s
p
e
r
s
i
o
n
.T
A
B
L
E
 
X
X
V
 
(
C
o
n
t
.
)
I
t
C
.
'
i
0
0
(
1
)
Y
e
a
r
(
2
)
M
e
a
n
(
3
)
C
h
a
i
n
i
n
d
e
x
(
f
r
o
m
m
e
a
n
s
)
1
9
1
3
=
1
0
0
(
4
)
M
e
-
t
h
a
n
(
5
)
C
h
a
i
n
i
n
d
e
x
(
f
r
o
m
m
e
-
d
i
a
n
s
)
1
9
1
3
=
1
0
0
(
6
)
S
t
a
n
d
-
a
r
d
d
e
v
i
a
-
t
i
o
n
(
7
)
(
8
)
C
o
e
f
-
I
n
d
e
x
f
i
c
i
e
n
t
o
f
 
d
i
s
-
.
o
f
v
a
n
-
p
e
r
-
a
t
i
o
n
s
i
o
n
3
(
9
)
(
1
0
)
(
1
1
)
S
k
e
w
-
n
e
s
s
(
1
2
)
K
u
r
-
t
o
s
i
s
(
1
3
)
i
C
i
(
1
4
)
(
1
5
)
r
(
1
6
)
P
e
a
r
-
s
o
n
i
a
n
c
u
r
v
e
t
y
p
e
1
9
0
8
9
3
.
0
1
9
0
9
 
1
0
2
.
6
1
9
1
0
 
1
0
3
.
9
1
9
1
1
9
7
.
7
1
9
1
2
 
1
0
3
.
8
1
9
1
3
 
1
0
0
.
1
1
9
1
4
9
9
.
2
1
9
1
5
 
1
0
5
.
4
1
9
1
6
 
1
2
4
.
7
1
9
1
7
 
1
3
5
.
4
1
9
1
8
 
1
1
4
.
8
1
9
1
9
 
1
0
4
.
2
1
9
2
0
 
1
1
1
.
0
1
9
2
1
6
5
.
2
1
9
2
2
9
7
.
5
1
9
2
3
 
1
0
7
.
0
1
9
2
4
9
8
.
5
1
9
2
5
1
0
4
.
3
1
9
2
6
9
5
.
7
9
2
.
4
9
4
.
8
9
8
.
5
9
6
.
2
9
9
.
9
1
0
0
.
0
9
9
.
2
1
0
4
.
5
1
3
0
.
2
1
7
6
.
3
2
0
2
.
5
2
1
1
.
0
2
3
4
.
3
1
5
2
.
8
1
4
9
.
0
1
5
9
.
4
1
5
7
.
0
1
6
3
.
2
1
5
6
.
8
9
5
.
1
1
0
1
.
3
1
0
2
.
0
9
8
.
1
1
0
2
.
9
1
0
0
.
9
9
9
.
6
1
0
1
.
6
1
2
0
.
0
1
3
4
.
9
1
1
7
.
2
1
0
6
.
6
1
1
0
.
3
6
7
.
9
9
5
.
0
1
0
6
.
9
9
8
.
9
1
0
2
.
7
9
7
.
1
9
5
.
0
9
6
.
2
9
8
.
1
9
6
.
2
9
9
.
0
1
0
0
.
0
9
9
.
6
1
0
1
.
2
1
2
1
.
4
1
6
3
.
8
1
9
2
.
0
2
0
4
.
8
2
2
5
.
7
1
5
3
.
2
1
4
5
.
5
1
5
5
.
5
1
5
3
.
7
1
5
7
.
8
1
5
3
.
2
.
0
5
8
6
.
0
4
5
8
.
0
4
7
0
.
0
5
9
8
.
0
4
7
9
.
0
5
1
6
.
0
5
2
5
.
0
9
6
1
.
0
8
8
4
.
0
8
8
1
.
0
8
8
8
.
1
0
6
0
.
1
0
0
5
.
1
1
6
7
.
0
7
9
1
.
0
6
1
2
.
0
5
6
3
.
0
5
7
7
.
0
4
9
6
2
.
9
8
2
.
2
8
2
.
3
3
3
.
0
1
2
.
3
7
2
.
5
8
2
.
6
3
4
.
7
5
4
.
2
2
4
.
1
3
4
.
3
1
.
5
.
2
5
4
.
9
1
6
.
4
3
3
.
9
8
3
.
0
2
2
.
8
2
2
.
8
6
2
.
5
1
9
,
1
7
.
2
7
.
4
9
.
3
7
.
4
8
.
0
8
.
2
1
5
.
0
1
3
.
8
1
3
.
8
1
3
.
9
1
6
.
6
1
5
.
7
1
8
.
3
1
2
.
4
9
.
6
8
.
7
9
.
0
7
.
7
.
1
3
0
8
 
3
.
9
4
6
5
—
.
1
2
6
3
.
9
4
6
5
 
1
.
5
0
0
6
.
0
6
8
3
1
1
.
2
5
8
0
 
I
V
1
8
1
1
9
 
8
.
8
9
4
8
.
3
2
5
4
 
5
.
8
9
4
8
 
6
.
3
5
3
8
.
3
3
4
5
5
.
7
4
4
1
 
I
V
.
0
6
4
4
 
6
.
2
2
1
7
.
0
5
3
9
 
3
.
2
2
1
7
 
6
.
2
5
0
1
.
0
0
8
9
4
.
9
5
0
9
 
I
V
.
7
5
8
8
 
8
.
4
3
0
0
—
.
1
7
4
1
 
5
.
4
3
0
0
 
8
.
5
8
3
7
.
0
9
1
8
4
.
6
6
3
2
 
I
V
.
5
2
8
0
 
5
.
7
5
2
1
.
1
9
1
6
 
2
.
7
5
2
1
 
3
.
9
2
0
3
.
1
2
0
4
6
.
4
6
5
0
 
I
V
.
9
8
1
8
 
6
.
7
6
1
1
 
—
.
2
5
5
7
 
3
.
7
6
1
1
 
4
.
5
7
6
9
.
2
1
2
0
6
.
2
6
5
4
 
I
V
.
9
3
4
4
1
0
.
4
0
5
4
—
.
1
7
3
1
 
7
.
4
0
5
4
1
2
.
0
0
7
7
.
0
9
0
1
4
.
2
3
2
8
 
I
V
9
.
7
2
0
9
2
4
.
8
5
3
6
.
7
6
2
5
2
1
.
8
5
3
6
1
4
.
5
4
4
5
1
.
8
4
5
2
5
.
8
3
0
1
 
V
I
2
.
0
4
4
0
 
7
.
4
5
6
7
.
4
6
6
6
 
4
.
4
5
6
7
 
2
.
7
8
1
5
.
8
4
7
7
9
.
5
1
8
7
 
I
V
.
7
3
3
7
7
.
1
1
1
9
.
1
9
5
4
 
4
.
1
1
1
9
 
6
.
0
2
2
7
.
1
1
8
6
5
.
3
5
7
9
 
I
V
.
4
1
6
5
 
5
.
3
5
9
7
—
.
1
7
6
3
 
2
.
3
5
9
7
 
3
.
4
7
0
0
.
1
0
3
9
6
.
8
1
8
3
 
I
V
.
7
4
1
6
 
8
.
3
4
4
4
—
.
1
7
2
8
 
5
.
3
4
4
4
 
8
.
4
6
4
0
.
0
9
0
5
4
.
6
8
0
6
 
I
V
.
0
1
7
4
 
4
.
0
0
0
3
.
0
4
2
4
 
1
.
0
0
0
3
 
1
.
9
4
8
3
.
0
0
6
9
9
.
1
8
5
8
 
I
V
.
2
8
5
0
 
3
.
3
2
1
3
—
.
2
8
6
1
.
3
2
1
3
—
.
2
1
2
4
—
-
1
.
0
7
8
2
—
-
5
7
.
5
1
9
4
 
I
.
4
8
4
6
 
4
.
2
9
7
3
.
2
6
5
1
1
.
2
9
7
3
 
1
.
1
4
0
9
.
3
5
9
3
1
4
.
7
9
1
7
 
I
V
.
0
0
0
0
 
5
.
0
0
8
0
.
0
0
1
6
 
2
.
0
0
8
0
 
4
.
0
1
5
9
.
0
0
0
0
5
.
9
8
8
1
 
I
V
1
.
2
4
1
6
1
1
.
8
9
1
2
—
.
1
9
2
9
 
8
.
8
9
1
2
 
1
4
.
0
5
7
7
.
1
1
1
7
4
.
1
1
8
6
 
I
V
2
.
1
8
1
4
 
9
.
8
8
1
8
.
3
4
8
2
 
6
.
8
8
1
8
 
7
.
2
1
9
4
.
3
8
0
0
5
.
5
6
8
7
 
I
V
.
2
9
0
3
 
7
.
8
2
1
7
—
.
1
0
2
8
 
4
.
8
2
1
7
 
8
.
7
7
2
5
.
0
3
1
8
4
.
4
6
7
2
 
I
VT
A
B
L
E
 
X
X
V
I
M
E
A
S
U
R
E
S
 
D
E
S
C
R
I
P
T
I
V
E
 
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
I
S
T
R
I
B
U
T
I
O
N
S
 
O
F
 
W
E
I
G
H
T
E
D
 
L
I
N
K
 
R
E
L
A
T
I
V
E
S
 
O
F
 
C
O
M
-
M
O
D
I
T
Y
 
P
R
I
C
E
S
 
A
T
 
W
H
O
L
E
S
A
L
E
,
 
I
N
 
T
H
E
 
U
N
I
T
E
D
 
S
T
A
T
E
S
,
 
1
8
9
1
-
1
9
2
6
'
(
G
e
o
m
e
t
r
i
c
 
a
n
d
 
L
o
g
a
r
i
t
h
m
i
c
 
M
e
a
s
u
r
e
s
)
2
(
6
)
S
t
a
n
d
-
a
r
d
d
e
v
i
a
-
.
t
i
o
n
(
7
)
C
o
e
f
-
.
f
i
c
i
e
n
t
o
f
 
v
a
r
i
-
a
t
i
o
n
(
9
)
(
8
)
I
n
d
e
x
o
f
 
c
l
i
s
-
p
e
r
-
(
1
0
)
(
1
1
)
S
k
e
w
-
n
e
s
s
(
1
2
)
K
u
r
-
t
o
s
i
s
(
1
3
)
1
(
1
(
1
)
Y
e
a
r
1
8
9
1
1
8
9
2
1
8
9
3
1
8
9
4
1
8
9
5
1
8
9
6
1
8
9
7
1
8
9
8
1
8
9
9
1
9
0
0
1
9
0
1
1
9
0
2
1
9
0
3
1
9
0
4
1
9
0
5
1
9
0
6
1
9
0
7
1
9
0
8
(
1
4
)
1
C
2
(
2
)
M
e
a
n
1
0
0
.
0
9
3
.
8
1
0
1
.
8
8
9
.
8
1
0
1
.
3
9
5
.
3
1
0
0
.
6
1
0
2
.
6
1
0
7
.
1
1
0
8
.
5
9
9
.
2
1
0
7
.
3
1
0
0
.
8
9
9
.
6
1
0
0
.
6
1
0
3
.
6
1
0
6
.
4
9
6
.
0
(
3
)
C
h
a
i
n
i
n
d
e
x
(
f
r
o
m
m
e
a
n
s
)
1
9
1
3
=
1
0
0
7
9
.
5
7
4
.
6
7
5
.
9
6
8
.
1
6
9
.
 
1
6
5
.
8
6
6
.
2
6
7
.
9
7
2
.
 
7
7
8
.
9
7
8
.
3
8
3
.
9
8
4
.
7
8
4
.
3
8
4
.
7
8
7
.
8
9
3
.
5
8
9
.
7
(
1
5
)
r
M
e
-
d
i
a
n
1
0
0
.
7
9
4
.
 
1
1
0
1
.
1
8
9
.
5
1
0
1
.
0
9
7
,
4
1
0
0
.
8
1
0
1
.
9
1
0
5
.
9
1
0
5
.
7
9
9
.
2
1
0
6
.
2
1
0
2
.
2
1
0
1
.
0
1
0
0
.
5
1
0
3
.
4
1
0
6
.
2
9
7
.
8
(
5
)
C
h
a
i
n
i
n
d
e
x
(
f
r
o
m
m
e
-
d
i
a
n
s
)
1
9
1
3
=
1
0
0
8
1
.
4
7
6
.
6
7
7
.
5
6
9
.
3
7
0
.
1
6
8
.
2
6
8
.
8
7
0
.
 
1
7
4
.
2
7
8
.
4
7
7
.
8
8
2
.
6
8
4
.
5
8
5
.
3
8
5
.
 
7
8
8
.
6
9
4
.
1
9
2
.
0
(
1
6
)
P
e
a
r
-
s
o
n
i
a
n
c
u
r
v
e
t
y
p
e
.
0
6
7
6
.
0
4
6
7
.
0
5
3
0
.
0
5
1
0
.
0
6
2
7
.
0
6
2
7
.
0
6
2
1
.
0
4
9
7
.
0
6
7
1
.
0
5
3
9
0
5
1
0
.
0
5
4
9
.
0
5
9
0
•
 
0
6
5
7
.
0
4
7
0
.
0
4
9
3
.
0
3
6
3
.
0
5
5
5
3
.
3
8
2
.
3
7
2
.
6
4
2
.
6
1
3
.
1
3
3
.
1
7
3
.
1
0
2
.
4
7
3
.
3
0
2
.
6
5
2
 
.
5
5
2
.
7
0
2
.
9
5
3
.
2
9
2
.
3
5
2
.
4
5
1
.
7
9
2
.
8
0
1
0
.
6
7
.
3
8
.
3
7
.
9
9
.
8
9
.
8
9
.
7
7
.
7
1
0
.
5
8
.
4
7
.
9
8
.
6
9
.
2
1
0
.
2
7
.
4
7
.
7
.
5
.
7
8
.
7
.
0
5
6
6
1
8
5
4
.
6
7
4
4
.
4
3
3
4
1
.
 
0
2
2
9
.
9
8
3
 
1
.
3
6
3
4
.
0
0
1
1
1
.
 
2
3
5
1
.
4
7
6
9
.
3
 
1
1
5
.
0
1
5
2
1
8
0
8
.
2
2
9
8
1
.
 
4
6
2
9
.
2
3
3
6
.
0
0
0
1
.
4
8
1
1
2
.
6
8
9
5
4
.
 
7
1
3
7
5
.
0
3
2
4
4
 
.
4
5
8
6
5
.
8
9
3
8
6
.
3
4
6
5
5
.
7
5
9
2
3
.
5
9
1
7
6
.
 
2
1
5
1
3
.
3
9
1
2
3
.
9
5
8
4
5
.
0
9
0
9
2
.
 
7
7
7
1
4
.
0
6
1
5
9
.
 
7
8
7
8
3
.
0
4
4
8
7
.
5
3
8
3
4
.
9
2
0
6
—
.
 
1
6
4
8
—
.
1
2
3
4
.
2
7
2
2
.
2
2
9
6
.
3
1
3
8
—
.
2
7
5
3
—
.
1
4
9
9
.
0
1
2
1
.
3
4
9
2
.
4
3
3
 
1
.
2
1
7
6
.
0
3
0
5
—
.
3
2
3
1
—
.
1
7
0
5
.
2
4
8
2
.
3
0
2
9
.
0
0
1
8
—
.
2
1
6
0
z
-
4
—
.
 
7
9
0
8
2
.
8
7
1
2
2
.
0
4
1
5
1
.
 
6
1
7
2
2
.
 
7
1
8
8
3
.
7
4
3
6
4
.
4
2
8
1
1
.
 
1
8
0
2
2
.
 
7
2
5
0
-
.
6
4
8
2
.
9
8
2
2
4
.
 
1
3
6
2
—
.
9
8
8
2
1
.
 
4
3
3
7
9
.
1
8
7
0
—
.
6
1
1
2
9
.
 
0
7
6
3
2
.
 
3
9
7
9
—
.
3
1
0
5
1
.
 
7
1
3
7
2
.
0
3
2
4
1
.
 
4
5
8
6
2
 
.
8
9
3
8
3
.
3
4
6
5
2
.
 
7
5
9
2
.
5
9
1
7
3
.
2
1
5
1
.
3
9
1
2
.
9
3
8
4
2
.
0
9
0
9
—
.
2
2
2
9
1
.
 
0
6
1
5
6
.
 
7
8
7
8
0
4
4
8
4
.
5
3
8
3
1
.
9
2
0
6
—
.
0
5
4
7
—
1
2
.
3
8
8
6
.
0
5
2
3
7
.
3
7
3
1
.
2
9
4
3
9
.
8
6
9
1
.
2
2
5
4
1
1
.
2
2
4
3
.
3
6
2
8
8
.
5
4
2
5
.
2
5
5
6
6
.
9
9
3
4
.
0
7
1
7
5
.
9
5
6
2
.
0
0
0
7
1
3
.
1
7
0
6
.
4
5
4
8
8
.
7
6
3
5
—
.
6
1
9
2
—
1
7
.
7
2
0
2
.
2
5
7
7
1
6
.
1
6
8
7
.
0
0
3
0
5
.
9
1
2
2
—
.
1
4
4
5
 
—
9
.
6
9
2
4
.
1
2
8
4
1
1
.
8
5
1
1
.
1
8
7
3
4
.
7
8
3
9
—
.
3
0
4
1
—
1
7
.
7
8
0
1
.
0
0
0
0
1
4
,
3
2
2
1
.
1
7
2
5
8
.
6
0
6
3
I
I
V
I
V
I
V
I
V
I
v
I
v
I
V
I
V
I
I
V
J
\
T
I
I
V
I
v
I
I
v
I
v
1
S
e
e
 
f
o
o
t
n
o
t
e
 
t
o
 
T
a
b
l
e
 
X
X
V
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
r
i
c
e
 
q
u
o
t
a
t
i
o
n
s
.
2
A
1
1
 
t
h
e
 
m
e
a
s
u
r
e
s
 
i
n
 
t
h
i
s
 
t
a
b
l
e
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
u
t
e
d
 
f
r
o
m
 
t
h
e
 
l
o
g
a
r
i
t
h
m
s
 
o
f
 
r
e
l
a
t
i
v
e
 
p
r
i
c
e
s
.
T
h
e
 
a
v
e
r
a
g
e
s
 
a
n
d
 
t
h
e
 
i
n
d
e
x
e
s
 
o
f
 
d
i
s
p
e
r
s
i
o
n
 
g
i
v
e
n
 
i
n
 
t
h
e
 
t
a
b
l
e
 
a
r
e
t
h
e
 
a
n
t
i
-
l
o
g
a
r
i
t
h
m
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
l
o
g
a
r
i
t
h
m
i
c
 
m
e
a
s
u
r
e
s
.
T
h
e
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
v
a
r
i
a
t
i
o
n
 
a
r
e
 
g
i
v
e
n
 
a
s
 
d
e
r
i
v
e
d
 
d
i
r
e
c
t
l
y
 
f
r
o
m
 
t
h
e
l
o
g
a
r
i
t
h
m
s
.
 
T
h
e
 
c
r
i
t
e
r
i
a
 
o
f
 
c
u
r
v
e
 
t
y
p
e
 
r
e
l
a
t
e
 
t
o
 
t
h
e
 
l
o
g
a
r
i
t
h
m
i
c
 
d
i
s
t
r
i
b
u
t
i
o
n
s
.
S
S
e
e
 
p
a
g
e
 
2
5
7
 
f
o
r
 
a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
d
e
x
 
o
f
 
d
i
s
p
e
r
s
i
o
n
.X
X
V
I
 
(
C
o
n
t
.
)
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
(
1
4
)
(
1
5
)
(
1
6
)
Y
e
a
r
 
M
e
a
n
 
C
h
a
i
n
M
e
-
C
h
a
i
n
S
t
a
n
d
-
C
o
e
f
-
I
n
d
e
x
S
k
e
w
-
I
c
u
r
-
r
P
e
a
r
-
i
n
d
e
x
d
i
a
n
i
n
d
e
x
a
r
d
f
i
c
i
e
n
t
o
f
 
d
i
s
-
n
e
s
s
t
o
s
i
s
s
o
n
i
a
n
(
f
r
o
m
(
f
r
o
m
d
e
v
i
a
-
o
f
 
v
a
r
i
-
p
e
r
-
c
u
r
v
e
m
e
a
n
s
)
m
e
-
t
i
o
n
a
t
i
o
n
s
i
o
n
3
t
y
p
e
1
9
1
3
=
d
i
a
n
s
)
1
0
0
1
9
1
3
=
1
0
0
1
9
0
9
1
0
6
.
1
9
5
.
2
1
0
4
.
0
9
5
.
7
.
0
4
8
7
2
.
4
0
7
.
6
1
.
3
4
5
6
 
6
.
0
5
8
8
.
3
9
7
4
3
.
0
5
8
8
 
2
.
0
8
0
8
.
6
5
6
8
1
0
.
7
0
7
0
 
I
V
1
9
1
0
 
1
0
2
.
9
9
7
.
9
 
1
0
1
.
8
9
7
.
3
.
0
5
0
7
2
.
5
2
7
.
9
.
0
3
0
0
 
4
.
8
4
6
0
.
0
4
5
1
1
.
8
4
6
0
 
3
.
6
0
2
!
.
0
0
6
4
6
.
3
5
6
3
 
I
V
1
9
1
1
9
4
.
5
9
2
.
6
9
5
.
3
9
2
.
8
.
0
3
6
0
2
.
8
3
8
.
7
.
3
4
4
0
1
0
.
4
9
2
9
—
.
0
9
5
6
 
7
.
4
9
2
9
1
3
.
9
5
3
8
.
0
2
7
4
3
.
9
3
3
9
 
I
V
1
9
1
2
 
1
0
6
.
8
9
8
.
9
1
0
6
.
8
9
9
.
1
.
0
4
6
7
2
.
3
0
7
.
3
.
1
0
8
4
 
3
.
6
7
0
0
.
1
2
6
2
.
6
7
0
0
 
1
.
0
1
4
8
.
0
8
2
8
1
5
.
1
4
5
1
 
I
V
1
9
1
3
1
0
1
.
1
1
0
0
.
0
 
1
0
0
.
9
1
0
0
.
0
.
0
5
3
9
2
.
6
9
8
.
4
.
0
0
2
6
 
5
.
9
8
9
6
.
0
1
1
0
 
2
.
9
8
9
6
 
5
.
9
7
1
2
.
0
0
0
4
5
.
0
1
1
0
 
I
V
1
9
1
4
9
7
.
9
9
7
.
9
9
9
.
7
9
9
.
7
.
0
4
7
3
2
.
3
8
7
.
4
.
4
0
6
0
 
5
.
4
6
1
9
—
.
 
1
6
9
8
 
2
.
4
6
1
9
 
3
.
7
0
5
8
.
0
9
5
1
6
.
5
6
6
8
 
I
V
1
9
1
5
1
0
1
_
i
9
8
.
9
9
9
.
2
9
8
.
9
.
0
6
7
6
3
.
3
7
1
0
.
6
3
.
7
7
8
7
2
0
.
2
1
4
9
.
3
2
5
1
 
1
7
.
2
1
4
9
2
3
.
0
9
3
6
.
3
1
7
1
4
.
0
1
0
5
 
I
V
1
9
1
6
 
1
2
5
.
8
1
2
4
.
5
1
2
0
.
8
1
1
9
.
5
.
0
8
7
6
4
.
1
7
1
3
.
7
1
.
7
4
2
5
5
.
9
0
6
1
.
5
8
3
4
 
2
.
9
0
6
1
.
5
8
4
7
3
.
2
1
2
2
3
2
.
4
6
4
1
 
V
I
1
9
1
7
1
3
8
.
6
1
7
2
.
6
 
1
3
9
.
2
1
6
6
.
3
.
0
7
9
2
3
.
7
0
1
2
.
4
.
0
3
0
6
 
3
.
7
4
8
6
—
.
0
6
1
7
.
7
4
8
6
 
1
.
4
0
3
5
.
0
1
6
6
1
1
.
6
0
3
2
 
I
V
1
9
1
8
 
1
1
1
.
7
1
9
2
.
8
 
1
1
5
.
3
1
9
1
.
7
.
0
9
1
1
4
.
4
5
1
4
.
2
.
3
4
8
8
4
.
3
6
8
8
—
.
2
0
2
1
1
.
3
6
8
8
 
1
.
6
9
1
4
.
1
7
0
4
1
0
.
7
1
3
4
 
I
V
1
9
1
9
 
1
0
6
.
8
2
0
5
.
9
 
1
0
7
.
4
2
0
5
.
9
.
0
7
6
3
3
.
7
6
1
1
.
9
.
2
2
3
3
 
8
.
1
5
6
4
—
.
0
8
6
6
 
5
.
1
5
6
4
 
9
.
6
4
3
1
.
0
2
2
5
4
.
3
1
3
9
 
I
V
1
9
2
0
 
1
1
0
.
2
2
2
6
.
9
 
1
0
9
.
5
2
2
5
.
5
.
1
0
0
4
4
.
9
2
1
5
.
7
.
0
1
2
4
3
.
3
9
8
2
.
0
4
5
0
.
3
9
8
2
.
7
5
9
1
.
0
1
2
4
1
8
.
8
5
7
7
 
I
V
1
9
2
1
6
5
.
4
1
4
8
.
4
6
6
.
2
1
4
9
.
3
.
1
1
7
0
6
.
4
5
1
8
.
3
.
0
4
7
8
 
2
.
6
5
0
4
—
.
1
5
5
8
—
.
3
4
9
6
—
.
8
4
2
5
—
 
.
0
4
3
3
—
1
1
.
4
1
3
7
 
i
1
9
2
2
 
1
0
1
.
0
1
4
9
.
9
9
8
.
6
1
4
7
.
2
.
0
7
5
3
3
.
7
6
1
1
.
7
.
5
3
0
3
 
4
.
1
4
6
0
.
3
0
4
4
1
,
1
4
6
0
.
7
0
1
0
.
6
4
4
1
2
2
.
3
8
7
6
 
I
V
1
9
2
3
 
1
0
5
.
0
1
5
7
.
4
1
0
4
.
9
1
5
4
.
4
.
0
7
0
4
3
.
4
8
1
1
.
0
.
0
0
0
9
 
3
.
1
0
4
4
.
0
1
3
7
.
1
0
4
4
.
2
0
6
3
.
0
0
3
1
6
1
.
1
8
.
9
7
 
I
V
1
9
2
4
9
7
.
4
1
5
3
.
3
9
8
.
8
1
5
2
.
5
.
0
5
3
0
2
.
6
6
8
.
3
.
0
0
3
1
 
6
.
7
6
6
2
—
.
O
1
1
0
 
3
.
7
6
6
2
7
.
3
2
2
9
.
0
0
0
4
4
.
5
9
6
4
I
V
1
9
2
5
 
1
0
5
.
8
1
6
2
.
3
1
0
4
.
2
1
5
8
.
9
.
0
7
3
7
3
.
6
4
1
1
.
5
1
.
9
4
4
0
 
9
.
0
9
1
9
.
3
4
0
0
 
6
.
0
9
1
9
 
6
.
3
5
1
8
.
3
6
6
4
5
.
8
0
7
4
I
V
1
9
2
6
9
4
.
3
1
5
3
.
4
9
7
.
1
1
5
4
.
3
.
0
5
7
4
2
.
9
1
8
.
9
.
6
8
3
4
 
4
.
6
2
9
2
—
.
3
1
3
9
 
1
,
6
2
9
2
1
.
2
0
8
2
.
4
9
9
8
1
4
.
6
2
8
6
 
I
VT
A
B
L
E
 
X
X
V
I
I
D
E
S
C
R
I
P
T
I
V
E
 
O
F
 
F
R
E
Q
U
E
N
C
Y
 
D
i
s
i
t
h
i
F
I
X
E
D
B
A
S
E
O
F
P
R
I
C
E
S
 
A
l
 
W
H
0
T
i
N
S
T
A
!
r
E
S
,
1
9
0
3
—
1
9
2
6
'
(
A
r
i
t
h
m
e
t
i
c
 
M
e
a
s
u
r
e
s
)
1
8
9
1
=
1
0
0
—
(
1
)
(
2
)
(
3
)
(
4
)
(
5
)
(
6
)
(
7
)
(
8
)
(
9
)
(
1
0
)
(
1
1
)
(
1
2
)
(
1
3
)
Y
e
a
r
M
e
a
n
M
e
d
i
a
n
S
t
a
n
d
-
.
6
7
4
5
o
S
k
e
w
n
e
s
s
 
K
u
r
t
o
s
i
s
r
P
e
a
r
-
a
r
d
d
e
v
i
a
-
-
M
s
o
n
i
a
n
t
i
o
n
c
u
r
v
e
x
l
O
O
t
y
p
e
1
9
0
3
1
0
4
.
0
1
0
0
.
9
2
6
.
2
2
1
7
.
0
2
.
5
0
1
1
9
.
9
0
3
8
.
3
9
9
9
—
6
.
9
0
3
8
6
.
3
0
4
3
.
5
1
4
3
6
.
0
9
3
6
I
V
 
—
1
9
0
4
1
0
2
.
6
1
0
0
.
3
2
5
.
1
0
1
6
.
5
1
.
8
8
9
7
9
.
6
1
4
5
.
3
1
2
6
6
.
6
1
4
5
7
.
5
5
9
9
.
3
0
3
3
5
.
3
3
7
2
I
V
1
9
0
5
1
0
4
.
6
1
0
3
.
2
2
6
.
1
6
1
6
.
9
.
8
6
3
4
6
.
6
5
4
0
.
2
3
4
9
3
.
6
5
4
0
4
.
7
1
7
8
.
1
7
7
5
6
.
0
9
2
6
I
V
1
9
0
6
1
1
0
.
3
1
0
7
.
3
2
9
.
7
6
1
8
.
2
1
.
7
4
7
5
7
.
5
6
7
1
.
3
8
0
6
4
.
5
6
7
1
3
.
8
9
1
7
.
5
0
0
9
7
.
4
3
0
6
I
V
1
9
0
7
1
1
7
.
0
1
1
4
.
8
3
3
.
9
1
1
9
.
5
1
.
8
9
4
2
8
.
4
8
2
6
.
3
5
8
4
5
.
4
8
2
6
5
.
2
8
2
6
.
4
1
8
4
6
.
3
4
7
3
I
V
u
1
9
0
8
1
0
8
.
5
1
0
5
.
6
2
9
.
6
0
1
8
.
4
2
.
2
4
8
2
9
.
6
8
9
3
.
3
6
6
5
6
.
6
8
9
3
6
.
6
3
4
0
.
4
2
6
1
5
.
8
2
5
5
I
V
1
9
0
9
1
1
2
.
0
1
0
9
.
2
3
2
.
1
0
1
9
.
3
1
.
0
4
5
5
6
.
3
1
0
6
.
2
9
2
4
3
.
3
1
0
6
3
.
4
8
4
7
.
2
9
4
1
7
.
3
4
3
7
I
V
1
9
1
0
1
1
7
.
3
1
1
1
.
0
3
9
.
8
1
2
2
.
9
3
.
1
7
1
8
1
0
.
0
9
8
7
.
5
1
9
2
7
.
0
9
8
7
4
.
6
8
2
0
.
9
4
1
0
7
.
5
9
5
3
I
V
1
9
1
1
1
1
5
.
4
1
0
9
.
1
4
2
.
4
9
2
4
.
8
1
2
.
1
0
6
5
2
6
.
3
0
4
4
1
.
0
2
2
0
2
3
.
3
0
4
4
1
0
.
2
8
9
3
3
.
6
6
6
3
7
.
6
9
6
1
V
i
i
1
9
1
2
1
2
0
.
1
1
1
3
.
6
4
4
.
1
0
2
4
.
8
9
.
8
3
7
4
2
1
.
5
8
3
0
.
9
6
6
4
1
8
.
5
8
3
0
7
.
6
5
3
8
.
3
.
4
1
7
5
8
.
4
2
3
7
V
i
i
r
i
1
9
1
3
1
1
9
.
8
1
1
4
.
1
4
4
.
0
8
2
4
.
8
4
.
2
9
0
4
1
1
.
0
4
1
1
.
7
1
0
6
8
.
0
4
1
1
3
.
2
1
1
0
2
.
1
0
4
5
1
0
.
7
4
5
6
V
I
1
9
1
4
1
1
9
.
2
1
1
2
.
4
2
4
.
0
3
.
6
0
6
1
1
0
.
2
3
8
4
.
6
1
1
5
7
.
2
3
8
4
3
.
6
5
8
5
1
.
4
3
3
1
9
.
2
3
7
1
V
I
1
9
1
5
1
2
4
.
1
1
1
8
.
6
4
6
.
7
5
2
5
.
4
3
.
3
2
2
1
1
0
.
8
7
8
8
.
4
9
6
8
7
.
8
7
8
8
5
.
7
9
1
3
.
8
2
3
4
6
.
7
9
3
0
I
V
1
9
1
6
1
5
5
.
5
1
4
3
.
9
6
4
.
3
1
2
7
.
9
5
.
1
3
4
9
1
3
.
2
1
7
6
.
6
9
9
2
1
0
.
2
1
7
6
5
.
0
3
0
5
1
.
7
9
1
4
8
.
4
4
7
7
V
I
1
9
1
7
2
1
6
.
0
2
0
0
.
2
1
0
9
.
6
3
3
4
.
2
2
9
.
2
3
2
1
5
3
.
2
6
1
3
1
.
8
5
6
7
5
0
.
2
6
1
3
1
2
.
8
2
6
3
1
4
.
3
8
7
9
1
0
.
7
7
2
8
V
i
i
1
9
1
8
2
5
3
.
2
2
3
8
.
4
1
2
0
.
2
4
3
2
.
0
1
1
.
6
5
6
6
2
7
.
0
4
9
3
.
9
1
1
0
2
4
.
0
4
9
3
1
3
.
1
2
8
8
2
.
7
3
7
0
6
.
5
7
7
6
V
i
i
1
9
1
9
2
5
8
.
7
2
4
4
.
5
1
1
0
.
1
6
2
8
.
7
4
.
6
3
6
4
1
4
.
1
6
0
0
.
5
4
3
7
1
1
.
1
6
0
0
8
.
4
1
0
8
.
9
4
9
7
6
.
0
8
0
5
I
V
1
9
2
0
2
9
5
.
3
2
5
2
.
5
1
3
2
.
7
4
3
0
.
3
3
.
1
5
6
1
9
.
3
5
4
1
.
5
8
2
6
6
.
3
5
4
1
3
.
2
3
9
9
1
.
3
2
9
9
9
.
6
2
6
2
V
I
1
9
2
1
1
9
3
.
4
1
7
7
.
6
8
3
.
9
5
2
9
.
3
1
.
0
9
2
0
4
.
3
8
9
!
.
6
0
3
9
1
.
3
8
9
1
—
.
4
9
7
8
 
—
2
.
0
9
6
8
 
—
2
7
.
6
8
7
0
I
1
9
2
2
1
9
2
.
1
1
8
3
.
1
7
7
.
0
8
2
7
.
1
.
8
6
6
1
4
.
2
3
0
0
.
4
8
3
8
1
.
2
3
0
0
—
.
1
3
8
3
 
—
5
.
1
1
4
3
—
—
1
0
2
.
5
5
5
3
I
1
9
2
3
2
0
2
.
2
1
9
0
.
5
8
3
.
1
4
2
7
.
7
.
8
7
6
5
3
.
9
1
3
7
.
6
0
9
5
.
9
1
3
7
—
.
8
0
2
1
 
—
1
.
0
0
2
5
 
—
1
5
.
2
3
9
0
I
1
9
2
4
2
0
0
.
3
1
8
9
.
1
8
0
.
5
9
2
7
.
1
1
.
1
9
4
1
5
.
0
7
5
9
.
4
7
8
8
2
.
0
7
5
9
.
5
6
9
5
2
.
0
4
4
5
3
0
.
3
6
1
4
V
I
1
9
2
5
2
0
9
.
2
1
9
3
.
3
8
9
.
8
2
2
8
.
9
3
.
8
4
4
6
1
1
.
1
3
3
4
.
5
8
7
1
8
.
1
3
3
4
4
.
7
3
3
0
1
.
2
2
9
2
7
.
9
7
2
3
V
I
-
1
9
2
6
2
0
1
.
5
1
8
5
.
1
9
4
.
2
6
3
1
.
5
5
.
6
2
5
0
1
4
.
3
6
8
8
.
.
7
0
7
9
1
1
.
3
6
8
8
5
.
8
6
2
6
1
.
7
8
2
3
7
.
9
2
5
3
V
I
1
S
e
e
T
a
b
l
e
 
X
I
X
 
f
o
r
 
m
e
a
s
u
r
e
s
 
d
e
s
c
r
i
p
t
i
v
e
 
o
f
 
t
h
e
s
e
 
d
i
s
t
r
i
b
u
t
i
o
n
s
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
1
8
9
2
-
1
9
0
2
.